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Terminologie

m Meteoroid: Kleinkorper, kleiner als Asteroid aus Sonnensystem
— <0.1mm-50m
— <1 mg -5000t
— 11 — 70 km/sec vor Eintauchen in die Atmosphare

m Meteor: Leuchterscheinung in der Atmosphare (Sternschnuppe)
— Leuchten der verdampten Materie, erhitze Luft, Plasma

m Meteorit: Bruchstlcke, die die Erdoberflache erreichen

m Feuerball, Bolide: grosse, helle Meteore (heller als -5m resp. -10m),
teilweise mit nachleuchtender Spur und Donner
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Ursprung

m Kometen
— Staubschweif beim Kreuzen der Erdbahn
— Dreckiger Schneeball
— Kleine Dichte
— Meteorstrome
— 80— 120 km Hohe
m Asteroiden
— Stein- oder Eisenmeteorite, hohere Dichte, Festigkeit
— Erreichen tiefere Atmospharenschichten
m Sehr altes Material aus der Zeit der Entstehung des Sonnensystems
m Raumfahrtexperiment des Amateurs
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Beobachtung

= Visuell
— Anzahl, Helligkeit, Richtung
m Photographisch
— Radiant bei Simultanbeobachtung
= Video
— Bahnverlauf, Geschwindigkeit bei Simultanbeobachtung
— Herkunft: Bahnelemente
— Meteoriten: Dunkelflug - Einschlagsort eingrenzen
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15 Marz 2015, 1944 UT
Bolide mit Donner
Statement

08. Marz 2015, 00:54 UT
neben Vollmond

20. Feb. 2015, 2301 UT
Prachtsexemplar
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steil und kurz
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-5 mag Urside
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Fachgruppe Meteorastronomie
Beispiel: Meteor vom 15. Marz 2015

m Uber Deutschland und der Schweiz beobachtet
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Bahnverlauf mit Triangulation

- D ate n VO n 102 UFOOTbitV2 - 7 ID / 18 rec (0 err 5 dup) / 11 indate / 11 single / 11 orbit / 1 meteors [ 11 plots S I 1= 2

e |Q“*Y|3'“'| Ratia-llTriMqJ Gm.ndelm

csv dr [C\Daten\Meteor\UOZ\Data el ol oo base map [centeuropeGMeDTzne . zonm. el L B
F aI e ra out dir [C:\Daten\Meteor\UOZ'Out .| save Uos] F¥F AXML [20141031_030345_MAI_1 ] a'l
By R
y2 |20 5_;5“2::’"2::!' -j(" latest

roperstion mode— allDon |_all D | V234
— Oberdorf = s :
¢ par * BALI_O

@ unified radiant
[~ time IV trail

— Bos-cha . &
— Gnosca

bR e e O

==

4| | »
EE [ localtime D1 [o
—_ ‘ \ arau =1 20150315_194411 SCH Fa
=1 20150315_194411 0BE_1 Fa
=1 20150315_194411 OBE_1 Fa
=1 20150315_194411 oBE_1 Fa
=1 20150315_194411 0BE_1 Fa
. =1 20150315_194415 BOS_2 sd
=1 20150315_194413 GNO sd
=1 20150315_194420 GNO sd
=1 20150315_134420 FAL_2 sd
=1 20150315_194420 Fal_2 sd
—_— Inn =1 20150315_194411 (UNIFIED_10)
— —
_—
— v=4km/s
o S| 20150315_134420 spo (2726, 50/6) vo 148 2vr 9.8 amag -8 B.2IE, 47.012H 374 -> (8.738, 46.740)H 32,0 (32.km)
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Vds Fachgruppe Meteore

Datsi Bearbeitsn Ansicht Chronk Lesezeichen Extras Hife =18 x|
IEEREEE s SRR ST [M] Arbeitskreis Meteore e.V. -
= &) www.meteoros.de c ‘ ﬁ E 4 @A = ‘ vds fachgruppe meteore 2 | 4 9 =

M Arbeitskreis Meteore e.V. AKMeV. »  Themengebiete v  Bildarchiv  Videoarchiv

ARBEI I SKREIS ME T EORE E.V.

Der AKM e.V. beschaftigt sich mit der Beobachtung und Auswertung von Meteoren,
Halos, Polarlichtern, Leuchtenden Nachtwolken anderen Erscheinungen der
Erdatmosphare. :

Jetzt Entdecken

Atmospharische

Haloerscheinungen Polarlicht Leuchtende Nachtwolken Meteore 5
Erscheinungen

Aktuelle METEOROS Ausgabe

METEORSQ
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FMA Database, March 2014 — April 2015

ez B[] 3
Man | Quality | Stream | Radiant | Trail Map | Ground Map | Orbit |
csv dir [\Daten'\Meteor\UO2\FMA export . | elg [220]=sk [ 45|-tsal [120}ric | 2}-{-13]-={5.0]-d [ 1] save |
ot dir |C:\Daten\Meteor\U02\Out Jsa\re U csv (R Li* ds f* wgi vs Wicr [ star [v st [¥ap
ErrE e 1 elg 1572 ekt -20.9 W ax [v stp [+ td
y1 [207 =1 [12} a1} 2 : R
— i —_ —_ J range
¥2 - — | € latest
operation mode —| gl IDon | allDoff | w234
" sin_gle station |[= | key | D | =
£ pair * BAU_O &9
{« unified radiant || = BOS_1 984
[ time v trail [ ™ BOS_2 07
* BUE_1 1 b
- | + BUE_2 17
gray scale = EGL_1 383
v auto update = FAL D 168
* FAL_1 1342
allon | 14 | alloff || FAL 2 576
* Falera_ 23
* GNO 1 -
| | »
| » [ localtime [ D1 [mz  «
= 542 20141031 030343  SCH 50N
* 547 2014103103034 SON SCH
= 542 20141031 030348  (UNIFIED_2)
* 543 20141030_031449  GNO_1 FAL_2Z
= 543 20141030_031455  FAL_2 GNO_1
= 543 20141030_031457  FAL_1 GNO_1_|
* 543 20141030 031443 (UNIFIED_3)
= 544 20141030_032054  GNO_1 BOS_2
* 544 20141030_032060  FAL 2 BOS_2
= 544 20141030_032100  BOS_2 GNO_1
= 544 20141030_032054  (UNIFIED_3)
* 545 20141030_032314  BOS_1 GNO_1
= 545 20141030_032814  GNO_1 BOS_1
* 545 20141030 032814  MAI_1 GNO_1
= 545 20141030 032814  FAL_2 BOS_1
* 545 20141030_032814  (UNIFIED_4)
= 545 20141030_034553  GNO_1 FAL ilj
« | 3
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Edmond Database, 2014

102 UFOOrbitV2 -- 236 ID [ 220360 rec (383 err 462 dup) / 219898 indate [ 187616 single / 91063 orbit / 24571 meteors [ 51063 plots = |8 x|
Main |Qua|'rty| Stream I E—— I Trail Map  Ground Map I[)rbrt |
csv dir [C\Daten‘\Meteor\ UDZAEDMOND J read Mics base map Icﬁ'TteumpeGMeﬂ'l nd J zoom
out dir |C:\Daten'\Meteor\U02\0ut J — [ AxmL |2m41 031_030349_MAI_1
y1 [2013]—m1 a1 ('f: al
2015 I I
v2[2018=m2| 1[Hd2] 4] T ¢ raten
- operation mode all ID on | all 1D off V234
[ sin.gle station = | heyl D | count -
" pair * 143-Gnosca_ 181
& unified radiant || = 143-Gnosca_Al 339
[~ time W trail |[* AGO-Spec_ 2050
* AGO_ 3305
* ALLSP_1 6
I gray scale * AMOS4 301
¥ auto update || = AMOS 5: 335
* ARBO_ 254
alon | 12| aloff || . ARM.SIC_AL 103
* ARM_1 416
* Almira_Obs_AQ 860 -
< | »
[ localtime [ D1 [m2 =
20140101_064550  Chaligny_01 GMO_1
20140101 054550  GNO_1 Chaligr
20140101_054550 143-Gnosca_Al Chaligr
20140101_064550  (UMIFIED_3)
20140101 235614  Tore E Chianti
20140101_235614  Chianti_MC Tore_E
20140101_235614  (UMIFIED_2)
20140102_001938  Tore_E Chianti
20140102_001938  Chianti_MC Tore_E

20140102_001933  (UNIFIED_Z)
20140102_003554 Mydek_Gor_MP Barrar
20140102_003558 Barrandov_W39 Mydek_
20140102_003554  (UNIFIED_Z)

20140102 _005405 Chianti_MC Ferrarz
20140102_005405 Ferrara_SE Chianti
20140102_005405  (UNIFIED_Z)
20140102_005539  Nydek_Gor MP  KNM_

20140102_005542  KNM_ Nydek_
20140102_005539  (UNIFIED_2)

20140102_010341 Chianti_MC Ferrarz
20140102_010342 Ferrara_SE Chianti

20140102_010341  (UNIFIED_2)

20140102_011207 Nydek_Gor_MP Barrar

20140102_011211 KMNM_ Barrar

20140102_011211 Barrandov_\W9 KMM_ ¥
3

N R T L IR, I S SR IR WSS

AR OH OB OR R R HOR R OH KR R KRR R R R K R K|y

2014701701 . 2015
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Hardware

m Stefano Sposetti
— Kochtopf mit Dome

— 4x Watec 902H2
ultimate Videokameras

— Weitwinkelobjektiv
f/1.0, 3 —8 mm

— Videograbber
— Intel Core-i7 Computer
m 1 Kamera ausreichend
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Software

m Metrec (Sirko Molau), spezielle Hardware erforderlich
m CAMS (USA)

m UFO Tools (Sonotaco, Japan) in Europa weit verbreitet, kompatibel
zu EDMONDS Database

— UFO Capture: Videoaufzeichnung permanent, Speichern von
Interessanten Ereignissen (fur Meteore, Blitze, Sprites, Vigel etc.)

— UFO Analyzer: Bestimmung Meteorspur, Koordinaten mit
Astrometrie Sternkoordinaten, Helligkeit, Geschwindigkeit

— UFO Orbit: Bestimmung von Richtung, Entfernung und
Geschwindigkeit aus Simultanbeobachtungen

— Daten von photographischen Beobachtungen kénnen verwendet
werden
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UFO Capture

Detekti - =l -loixd
= etextion input | Operation | Profile | DB | ‘lve  Replay |

. Video I jl j s_etl Prev | Stll | [T +freamask [T +5CL mask v +Hit mark ﬂ
. P retrl g g er Budio INULL jl j set|| Net| I> I<| > | >|| IH | SnapShotll_ Delnterlace Stepping

Tuner Il—j Fams_etl I

Size X Iﬁ Yi Iﬁ ™ ReSize x(IT Y57 C:\Daten'\Meteor'\2015\201503420150308\M20150308_204614_MAI_1

Codec [AVI =] 5=t Fes[25.000
r~ Frame Shift

Head [25 = Tail [25 = o [T =
—Video Trigger

Detect Area |DA26_0903bmp .| Eit |
Minffm) |3_j Maxisec) [0 :l' Extsize [0 :I'
¥ Detect Level Noise Tracking

Duatiof104 =] minDL[E  <Jminn ¢ =]
¥ Scirtillation Mask

SMievel[107 irFSMspeedIS =1 5Msize [5 :Il
[V DarkObjMask DOIeveI|5 o

[V SlowObiMask(v )P,@Fj SOsize [10 :I'

—Optional Triggers
[~ Audio [+ Time Interval (min) IF::I
— Super Impose
Format |3-;T3-;M UTC %F %L UFQCaptureV2

¥ One se mi | Y—Poqﬂ ::Ilﬂnsec-SS

¥ utc [~ ChangeDate |znnn1231_235555

Freview option | Area [~ MaskW [~ MaskE

20:46:14.934 UTC
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UFO Analyze

- ASt ro m e t r i e I].n.,: UFOAnalyzervV2 C\Daten\Meteor\2015\201503\20150308\M20150308_204614 MAI 1 il ;IEIEI

"Main  Profile/Analyze |Class | Plot I Lty I “View  Mask Editor |TIEII| Mapl Ground Mapl
M20150308_204614_MAI_1A.XMI read F‘l save Isave ﬁl pre\rll edit (" dot " opt-mask [" md™ ¥ ssaveN|savex 0043 y 0050

e i 108.3102 ev 03.9907
nexil —r " line area-mask = lin .5ﬂreload = ﬂmfZDD_ ::-9_

o rect 7 sclmask
Inklm % darea qn‘ll sma

m Bahnvermessung sp_J«fsme= s
can|/302H2ul] lens|_HG2610|cap[VGOOD1A | I b
vt [0 o [ 014
tme |1 :II memol:l step 001.000 :I
Ffovhliljpyx 09188}~ chﬂﬂ
Frké [ 00081 f7k3[ 01388} w2 [ 00624}
Fa [ 4ody| 274 Frt[ 2351
Fx (557 s [SEe] move 1] =]

adj pos all | ddpix im—{imask 25 link 13
—Idplxa\rr 0.406 max 0.735
Pos | D.0000M  lideg avr 0.070 max 0.124
3 2015/03/08 20:46:001

evH| 255/ magk[0.2504] =
M3 eyl _22|—| magl |2. jb\rf :II
| p=Bm=2500g(L}+5.77 (+/-0 58)
analyze
W ety 9 [ | esn [ S0pfr [ 12 [ 1

click1| click2| mod h | add a obj| delete a obj delete a cip|

=

dasslrnlsec |n'|29 |od_eg|dr|dv|'u'o |%
spo 2,300 -2.62 0.02% -.. -1 -0

1] |

dip_name | 0 | dass | mag | SEC -
M20150306_202855_MAL_1 1 spo 0.9

M20150309_200854_MAI_1
M20150309_215346_MAI_1
M'i)n1 GN311 'J?mfl? MAT 1

spo 0.0 0.2

spo 0.4 0.1
ann an n'J_ILI
3

M20150307_011745_MAI_1 1 spo 15 0.3
M20150307_030742_MAIL_1 1 J5evi 20 06
M20150307_042931_MAI_1 1 spo 0.5 0.3
M20150308_204614_MAI_1 1 spo 26 2.3
M20150309_014746_MAI_1 1 spo 0.9 0.2 |
M20150309_031628_MAI_1 1 spo 17 0.3

1

1

1
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UFO Analyze

ASt ro m e t r i e e UFOAnalyzerV2 C:\Daten\Meteor\2015\201503\20150308\M20150308_204614_MAI_1 =3 I ] |

"Main  Profile/Analyze |Class | Plat I Lty I “Wiew  Mask Editor ITmiI Map | Ground Map |
M20150308_204614_MAI_1A.XMI save P| save ﬁl prev || edi ¢ dot { optmask ¥ md~ r¥ ssaveN|savelx 0027 y 0150

Bahnvermessung umjuf jsmepe o

can|a'5'D2H2.|lt| Iensl_HGZE‘I D| cap|VGDDD1A | I bbf

Helligkeit el o o

|7rovh1s.52mill|7yx [:-.mstij [ atc 53.3:'

G h . d . k . Tka | D_DDE1|%||7"3| D_1353Hpk2| -D.DEZ4|%I
eSC Wln Ig elt v “4-145'7“@%"7“ 2.355\13I

Faz (583763 Mev| 5662551 move «|» =l
et A ]

adj pos all | ddpix im_=) fnask 25 fink 13
T — i avr 0.406 max 0.735
Pos | 0000010 lddeq avr 0.070 max 0.124

3 2015/03/08 20:46:00)
evH| 255 magt(0.2504]-=

Ma0Neyl | 22| magl [23865] ot 020}

n=8m=-2.50"oqg(L}+5.77 (+/-0.58)

© line " areamask I+ lin Az 099.5101 ev 13.7351
next[ao| I [ 48] reload | x1 |2 200 8890 dc 03 7620

link | fil| & darea ﬂl _smag| _del |

Anmc—o®

analyze

ey 8 [ e[S [fe (24

click 1] ciick?| mod h | add a obi| delets a obi | delete a cip

M20150309_200854_MAI_1
M20150309_215346_MAI_1
M'iJm:mn ﬂznT MAT 1

spo 0.0 0.2

spo 0.4 041
ann 2N n:!_ILI
»

dasslmlsec |m§g |cdeg|dr |d\r|\n'o |F5J
spo 2.300 -2.62 0.026 -.. -1 -1L0 44
4| | »
dip_name: | o | dass I mag I SEC -
M20150306_202855_MAI_1 1 spo 0.9 0.6
M20150307_011745_MAIL_1 1 spo -5 0.3
M20150307_030742_MAI_1 1 Js5eVi -20 06
M20150307_042931_MAI_1 1 spo 0.5 0.3
M20150308_204614_MAI_1 1 spo 26 23
M20150309_014746_MAI_1 1 spo 09 02 _|
M20150309_031623_MAI_1 1 spo -7 0.3

B 1

B 1

1
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Bahnberechnung mit UFO Orbit

m Beobachter auf der Erde
— Radiant und Geschwindigkeit beobachtet
— Korrektur der Abbremsung in Atmosphare

— Korrektur fur Erddrehung:
0.456%cos(p) km/sec, rund 300 m/sec 2 v,

— Korrektur der Geschwindigkeit ftr
Gravitationspotential der Erde:
Vo? = Vg2 — 125.4
(v in km/sec)

— Korrektur Zenitattraktion
AZ=2*ARCTAN((vV,4-Vo)/(v4+V)*TAN(z/2))
m > Geschwindigkeit relativ zu bewegter Erde aussserhalb Grav. feld
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Bahnberechnung mit UFO Orbit 2

m  Geschwindigkeit relativ zu Erde

— (Vektor-) Addition Umlaufgeschwindigkeit Erde um Sonne
(ca. 30 km/sec) =

— Geschwindigkeit des Meteors im Sonnensystem (X, y, z, Vy, V,, V,)

— Aus Abstand (1AE) und Geschwindigkeit > e
grosse Halbachse a
- Umlaufzeit um Sonne (3. Keplergesetz)

— Vektor v und r (Vektor Sonne — Meteor) -
Drehimpuls (= Exzentrizitat e),

— Bahnebene (Bahnneigung i, Knotenlange Q) S—
— =2 Richtung zum Perihel o, T Perihel
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International Meteor Organisation

Datei Bearbeiten Ansicht Chronik Lesezeichen Exiras lfe

==l x|

M0 International Meteor Organiz... *

\f} ') 0 wwwimo.net "C'| * E -‘ ‘ﬁ‘ == |Q5uchen | 4 9 | =

IMO International Meteor Organization

— Home Organization Meteor Science Links Contact
Organization

The International Meteor Organization (IMO) was founded in 1988 and has more than 250 members now.
Home

S IMO was created in response to an ever growing need for international cooperation of meteor amateur

Publications work. The collection of meteor observations by several methods from all around the world ensures the

Journal WEN comprehensive study of meteor showers and their relation to comets and interplanetary dust.

Conference

Ongoing Projects You can read about the history, current aims and commissions of IMO. An additional page informs you

Mailing List about how to become a member the International Meteor Organization. Membership includes a

Who Is Who subscription to WGN, the journal of the IMO.

Membership

Short term meteor activity outlook - Report your observations - Live ZHR graphs - Data archives - Observing handbook - Annual conference

Met

Observations

Photographic Fireball With Sonic Booms Over Germany and Switzerland

Video
Radio The IMO has received over 45 reports of a bright fireball meteor over Germany and Switzerland that occurred on March 15th, around 19:48
Telescopic Universal Time. Witnesses from Germany, Switzerland, France and Austria reported the event to the International Meteor Organization. Robin from

Fireball Tuttlingen reported "The fireball was so bright that it |IIum|nated the sky and landscape around me to twilight brightness levels.”

Munsler B} f;‘ lmo-'-ﬂ.-

2014 Giitersioha ‘_ §49 .

2015 (PDF) 1 ol Hemm  Fpoebom : a
Dat3 Y - oty -

-- B > & ik ) K
twa . = e yastale
Glossary H“:w":: 2y [T
3 g Bt Her
Report a Fireball TR Ny 2 =l
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Links

WwWw.meteorastronomie.ch

http://www.meteoros.de/
http://www.imo.net/

SonotaCo Forum
http://sonotaco.|p/forum/viewtopic.php?t=3065

m Thorlabs grating
http://www.thorlabs.de/newqgrouppage9.cfm?objectgroup 1d=1123

Thank you!
Danke fur Ihre Aufmerksamkeit!
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