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The 2004 Perseid meteor shower — Polish
Fireball Network double station results

*Przemystaw Zotadek, Mariusz Wisniewski, Arkadiusz Olech, Mirosfaw Krasnowski, Maciej
Kwinta, Karol Fietkiewicz, Kamil Ztoczewski, Krzysztof Mularczyk, Wojciech Jonderko,
Izabela Spaleniak, tukasz Gruszka



.I-Ti story: Polish Automated Video Observations (PAVO)

- Leonids 2002

- first video observations
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q Ati?mated Video Observations (PAVO)

- Leonids 2003
- 2003 11 20 :52:37 UT (first video double station

meteor) .‘
il

Ostrowik ‘ - Ztotoktos




Polish Fireball Network

EN200204 taskarzew

20 02 2004 18:54 uT -10 mag.

Ostrowik




‘;o'lish Fireball Network

Polish Automated Vvideo Observations (PAVO)

and photographic observations




'Fsh Fireball Network
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2005 - 2007 observations




Polish Fireball Network

camera: CCTV ~0.01 lux, (Minitron, Siemens)
lens: f=4mm F/1.2 (Ernitec, Computar)
computer: PII 400MHz 128MB RAM (or better)

softwear: MetRec

FOV: 66x51 deg
LM met: 2 mag
LM stars: 4 mag

~ 1 mereor/hour




Polish Fireball Network




Polish Fireball Network

video Stations of PFN

PFNO3 ztotok%os PAVO3, PAVO4

PFNO5 Poznan PAVO5, PAV11l, PAV24

PFNO6 Krakow PAVO6, PAVO7

PFN13 Torun PAV14, PAV15

PFN14 zielona Goéra PAV17, PAV18, PAV19 §

PFN17 Gdynia PAV20, PAV21 zczecin

PFN18 t6dz PAV22, PAV23 A%

PFN19 Kobiernice PAVOS8 v ] P

FPN20 Urzedoéw PAV25, PAV26 L Wielkopalski

PFN21 Biatystok PAV0O9 3

PFN22 Czernice Borowe PAV10, PAV27 @

PFN23 warszawa PAV13 y " Polsk

PFN25 Aleksandrow tédzki PAV28 ¢ t

PFN26 +0dz PAV29, PAV30 (?;-
reorganization: from september Wroglaw

PFN27 Burzynin PAV12, PAV16 gf*”"rh

PFN28 Kielce PAV31, PAV32 ‘P

14(+2) working stations with ; Ratowice

26(+4) video cameras

ARl =Y
3 cameras for tests and tele-video project: 'Eﬂﬁ 1B

R
PAVOl, PAVO2, PAV33 -> warszawa or Ostrowik Ept oo
Photographic Stations of PFN ',,

PFNO1 Ostrowik digital camera (300D)

PFNO4 warszawa digital camera (350D)

PFNO9  zabikéw analog camera

PFN16 Nysa digital cameras (300D, A60, A60, A60)
PFN24 Gniewowo digital camera (D70)

total: 21 stations, 33 video cameras and 8 photo cameras, ~30 person in PFN




Polish Fireball Network ;) ©




Polish Fireball Network

Polish Automated Video Observations (PAVO)

PFN

PFNO1
PFNO2
PFNO3
PFNO4
PFNO5
PFNOG
PFNO7
PFN10
PFN11
PFN12
PFN13
PFN14
PFN17
PFN18
PFN19
PFN20
PFN21
PFN22
PFN23

TOTAL

Location

Oostrowik
warszawa
Ztotoktos
warszawa
Poznan
Krakow
Krakow
Telatyn

Nowa Iwiczna
LubTin

Torun
Zielona Goéra
Gdynia

+odz
Kobiernice
Urzedow
Biatystok
Czernice Borowe
warszawa

Poland

2002

60.
53.

113.

OO OO OO ODOO0OODODOOOOOOO0O
OO OO OO0 OO O0OOOOOCOCOORro

~

2003 2004 2005
72.4 536.3 641.3
65.4 0.0 0.0
54.8 ' 502.1 '879.0
30.3 59.0 0.0
0.0 1005.2 3727.0
0.0 510.5 1655.5
0.0 108.0 67.3
0.0 7.1 0.0
0.0 21.3 115.2
0.0 0.0 255.9
0.0 0.0 1447.0
0.0 0.0 216.9
0.0 0.0 595.1
0.0 0.0 256.7
0.0 0.0 190.5
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
222.9 2749.4 10047.3

2006

ONOONOLOVUIOO OOV ONOO

)]
()
(@)
~N

OO0 OO0 ODLWOOOOWUTOOOO

[

TOTAL

1310.
118.
2073.
89.
11368.
6815.
175.

136.
255.
3398.
902.
2320.
1784.
705.
2654.
975.
1806.
1211.

38110.
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Polish Fireball Network

Polish Automated Video Observations (PAVO)

Observations of PFN (meteors) Observations of PFN (hours)

2002 2003 2005 2006 2003 2004 2005 2006




And now history of the one perseid maximum..

Perseids 1 - 4 rev. trail ecliptic crossing

-0.01

-0.02

-0.03

-0.04
15990 1995 2000 2005 2010 2015 2020

Due to good intersection geometry we suspected enhanced perseid activity at
2004. Some authors predicted zHR’s even larger than 1000!




And now history of the one perseid maximum..

Perseids 1 - 4 rev. trail ecliptic crossing

-0.01

-0.02

-0.03

-0.04
15990 1995 2000 2005 2010 2015 2020

Jeremie Vaubaillon pointed that this maximum can be slighty dissapointed for
visual observers. Activity could be high, but meteors will be rather faint..




August 10 2004 - begin of the annual astronomical
camp in Ostrowik Observatory, 40km south of warsaw

As every year, we organised summer astronomical camp i Ostrowik station of
the warsaw Uniwersity Observatory. Due to favourite perseid prediction and
moon phase we decided that this camp will held from 10 to 19 of August 2004



| | L I v A 0y LY LS

we planned to observe with al. Available methods including visual, photo,
video and telescopic. Escpecially for this maximum two automated rotating

shutters was created. On the image above you can see myself creating one of
these units.



APOLLO, PHAETHON and TOUTATIS -
rotatnig shutters used during this
campaign




August 10 2004 - begin of the annual astronomical
camp in Ostrowik Observatory, 40km south of warsaw

e |
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video equipment at Ostrowik. we had
three non intensified CCTV camers with 4
and 8 mm lenses this time at the
station. All data were initially reduced
by MetRec software.



August 10 2004 - begin of the annual astronomical
camp in Ostrowik Observatory, 40km south of warsaw

we had group of very experienced
visual and telescopic observers
supported our works. Thanks to
their efforts we were able to
determine zZHR and mass index of
the perseids.

we were ready for large
activity, it is a case when the
visual observations giving us
real scientific data.




Fireball Network at the summer 2004 has eight
e fireball stations

ML YA F Y L LW



lish Fireball Network at the summer 2004 has eight
tive fireball stations

Stations workind during this
maximum were equiped with:
L

80001 Ostrowik - 2 Tayama’s and
1 Mintron Camera with 8mm and

. Na 541 1 < L&
4mm lenses respectively '

80003 Ztotoktos - The same
equipment as above

80005 Poznan - several types of
CCTV’s with 4mm lenses

80006 Krakéw 1 - 2 Mintron’s
with 4mm

80007 Krakéw 2 - 1 Mintron/4mm

80010 Telatyn - 1 Mintron /4mm



lish Fireball Network at the summer 2004 has eight
ive fireball stations

4

Photographic stations were equiped
with: \

=

[
- -

80001 ostrowik:
- PHAETHON w. 4x1.4/50mm analog camera ' ' |

%

_ TOUTATIS w. 2x2.8/28 analog camera

80015 Biata: . L ek
- APOLLO w. 2x 2.8/28mm analog camera

80010 Nowy Dwor Mazowiecki:
- PHAETHON w. 4x1.4/50mm analog camera
(10/11 08 2004 only)



First observations were done at 10/11 08 2004

we had very clear weather during this night in Poland. Limiting magnitude
‘reaches +6.0 on suburban areas and +6.8 on Ostrowik station.

Image presents
one of
photographic
fireball obtained

~at Nowy Dwor, . s .
station by 1.4/50
analog Canon FD
camera with
rotating shutter.
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Gropup at Ostrovik observed mostly by video cameras

And off course visually..

Some examples from Ostrowik 8mm ’,
cameras ’



p at Ostrovik observed mostly by video cameras

of f codrse visually..

P VYAl 7y L) W

And from 4mm. .




11/12 08 2004 - Ostrowik
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-3 magnitude Perseid fireball known from the WGN cover ©(A.Olech)



08 2004 - Ostrowik

-1 magnitude Perseid catched by 1.4/50 camera'w%th rotating shutter
(P.zoladek) '



2 08 2004 - Ostrowik

AT ML YA F Y L LW

Another -1 magnitude Perseid catched by 1.4/50 camera with rotating
shutter (slightly out of focus) (P.zoladek)



08 2004 - Ostrowik ' '
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' 11/12 08 2004 - another stations




2004 - another stations

A2
-






e curiosities..
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Statistics for video cameras

Polish Automated Video Observations (PAVO) - Perseids 2004

PFN PAVO 09/10 10/11 11/12 12/13
PFNO1 Ostrowik PAVOl 4.7 6.2 6.9 7.1
PFNO1 Ostrowik PAV02 --- 6.3 7.0 7.0
PFNO1 Ostrowik PAV10 4.7 6.0 6.7 6.6
PFNO3 Zlotoklos PAVO4 5.4 5.0 6.8 6.7
PFNO3 Zlotoklos PAVO3 5.1 -——= 6.8 6.7
PFNO3 Zlotoklos PAVO9 5.5 7.0 6.9 7.1
PFNO5 Poznan PAVO5 7.9 9.5 7.2 5.1
PFNO5 Poznan PAV11 --- 5.1 6.1 5.7
PFNO5 Poznan PAV12 --- -—- 4.5 -—-
PFNO5 Poznan PAV13 --- -——- 2%3 -—-
PFNO6 Krakowl PAVO6 --- 6.2 6.2 -——-
PFNO6 Krakowl PAVO7 --- 6.1 6.0 -——=
PFNO7 Krakow?2 PAVO8 --- 3.1 3.1 -—-
PFN10 Telatyn PAV12 --- === 3.5 3.6
TOTAL PAVO 33 6l 80 55



10/11 08 2004 — 364 meteors recorded

11/12 08 2004 — 1209 meteors recorded

12/13 08 2004 - 402 meteors recorded

Summary: 1975 single station events



Double events identification

Video data
All data observed during one night

-

i

-

i

-

i

- EVENTS
SELECTION

i

‘ IMOI%ena
Software

=

XY
Photographic

i Measurements
\
- AstroRecord

3.0

Photographic data
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Double events identification —
how we do it ©?

STEP 1: Selection of meteors from one particular night

80001 PAV1D AFN 69

80001 PAVDO1 AFQ 98

80001 PAVDZ2 AFW &4

80003 PAVOS ATX 169
80003 PAVDO4 ATY 88

80003 PAVD3 ATFS 89

80005 PAVDOS AMG 130
80005 PAV11 AMH i

80005 PAV1Z2 AMT 10

80005 PAWV12Z2 AM ] 31

80005 PAWV13 AN K 19

80006 PAVDOE APR 179
80006 PAVDYT APS F

80007 PAVOE ARG s

80010 PAWV1Z2 AR 40

1209 meteors Tound




Double events identification —
how we do it ©?

STEP 2: Displaying meteors in the short time periods
(sorting all data by time of occurence)

MO PFN Pa i L v m Tength
237 80003 FAVOD Z0 1 50 g | 0.8 1 5.830Z5%
489 800032 PAVOI 20 1 EE 26 =1.5 2 2.0748619
7e 80001 FAVOL Z0 Z 13 25 -1.3 1 16. 17203
238 800032 PAVOD 20 2 24 it =0.1 1 8.009852
582 80005 FAVOS Z0 F 30 0 1.3 1 11.1602




Double events identification —
how We do it ©7?

STEP3(\:

Drawing pﬁanes

trajectory.

If for two or more
meteors we have

very similar times 2N
of occurence and ; "Tami

I ﬁﬂ{i?# -‘ s

planes including .
meteor trajectory
and station
intersets we
assume that we
have double event

-I




Double events identification —
how we do it ©?

Finnaly:

we have list of
double events

created by IMOgena
ID




Trajectory and orbit
calculations

All trajestory and data calulations are done using methods
described by zdenek Ceplecha on 1987

DATA SELECTION

Due to comparatively low resolution of the video system we must
apply strict selection for the resuting data:

-Every double event has calculated planes intersections angle.
we usually reject data with Qab < 10 degrees

-We can select events using errors of the radiant position too



PFN Catalog

We created ASCII catalog with 71 columns describing
time,trajectory and orbital data (and it’s errors)

Table Browser for 1; PFHtxt
Marme ¥
| 2004001 0PFN195520 73 2004
| 2004001 0PFH202335 2004
| 2004081 0PFN2156017 | | =004 |
2004D810FFN220036 | | =004 |
| 2004081 0FFN222220 | 66 | 2004 |
| 20040810PFN224412 | |  =zo04 |
| 2004081 0PFN233001 | | =004 |
20040810PFN233032 | 56 | 2004
| 20040810PFN234453 | 51 | 2004 |
| 20040811 PFNOODGTS | | 2004 |
| AUNATIETTPENININ S | | =ona |
AUNANETTFENINIZST | AS | 2004 |
| 2004081 TPENUT 2305 | 49 | 2004 |
4 | 20040811PFND13838 | | zwoa |
| 20040811PFAN195609 | [ Zuog |
6 | 2004081 1FFNZ00224 | 83 | Zz004 |
7 | 2004081 1FFN200506 | 9| zoo4 |
3 | 20040811 PFNZ00951 | 16 | Zz004 |
|6 | 20040811PFNZ01058 | | zo04 |
0 | 20040811FPFN203501 | 54 | zoo4 |
1 | 200400110 TN202040 17 2004
2 | 20040011PFN2042030 f 2004
3| 20040011PTH204017 | | zoo04 |
| 20040311 PFN205622 | | =004 |
| 20040811FFN210201 | 17 | 2004 |
20040811FFN210220 | 52 | 2004 |
| 20040811PFN210437 | 48 | 2004 |
2004081 1PFN210550 | | zo04
| 20040811PFN21 062 | 27 | 2004 |
0 | 20040211PFNZ11113 | 18 | 2004 |
1] 2n040R11PFN217R45 | 5 | 2004 |
7| AINAIBVIPENIT RS | 12 | 2004 |
i | AUNAIEVIPEN 3710 | 18 | 2004 |
| | 20040811FPFN213841 | 16 [ zou4 |
| 20040311PFN214223 | 54 | ZUug |
| 20040311PFN214512 | | 2oug |

rad_dlla drad_dlfa rad_della | drad_della
459 ,0L276 G,20251 59,51352 2 17517
473,16093 1,00544 G0,77271 1,09072
44,70467 | 0,64421 | 53,26760 0,40386
47,080 | 2,86805 | 56,14133 | 2,06136 |
43,55318 | 0,61997 | E54,66214 | 0,84739
| 23,083 | 1l,04628 | 1,40787 | 1,A3120 |
7,07107 | 23,341592 | 6,15699 | 26,8700l 5E,315841
2,08167 | 46,01095 | 0,000 | 57,98585 | 0,0001 |
2,82843 | 61,7806 | 1,88206 | 30,51337 | 0,60028 |
0, | 41,93805 | 4,28584 | 64,79652 | 1,4057 |
287843 | 41,094n% | 3,48R66 | 56, 44AM01 . 2140A
7,R2843 | 47,67575 | 2,8R777 | 5R,75752 | 1,9AR529 |
2,82843 | 316,82819 | 0,98553 | -2,21109 | 0,29595 |
3
44

]

=
¥l

bt | =] Riad B IR R B
BB = 2
LN i N iR lenlen &3 L3

P | b | B B | B | B3 [ B D
L -

(=R Ul Ll Bl Bl = PUR EPTR L]
Lenienloh

I l=lolals]

i
|
E

&
5,bobES | 39,Z21337 | U,BYEY | 15,44948 | 1,6719Z |
424764 | 45,bHZLZ | 4,1376Z | 5983986 | U, HTIEG
4,24264 | 43,66449 | 0,61573 | 57,83177 | 0,3706
0,70711 | 45,46616 | 1,33183 | 57,2818 | 0,56LZ1
B,45526 | 41,50129 | 2,7619% | 59,49595 | 0,91312 |
7,77517 | 42,9061 | 3,55413 | 58,35686 | 1,63662
7,47566 |  46,69017 | 1,6592 | 62,66364 | 3,11614
9,15239 42,72010 | 3,9G210 | 57,34507 | 0,3126
2,113z 23,14192 | 1,60990 | 53,96374 | 2,11645
9,09949 | 62,94651 | 0,42621 | 60,26434 | 1,29000
9,80940 | 48,8812 | 1,02842 | 57,76663 | 0,4186 |
9,80949 |  44,34013 | 1,54960 | 59,44862 | 0,35197
2,12132 | 37,60883 | 0,72284 | 59,99364 | 0,5755l
2,12132 | 46,53266 | 2,24388 | 55,17126 | 4,52743
1,94975 |  48,24817 | 0,7252 | 50,7858l | 0,17406 |

16,97056 | 282,60467 | 0,02474 | 22,4839 | 2,13317 |
9,19230 | 44,8720 | 1,08869 | 57,88128 | 0,16151 |
9,A9949 | 42,8977 | 1,AR42 | 58,A44A5 | N,A2023
3,53553 |  44,7RR33 | 3,1A3A7 | 59,0217 | 2,M9N0A |
9,A9949 | 48,5499 | | s6,50n75 | n,290A9 |
Y, 89949 | 85,75962 | b,bV62Z | 58,U379s | 162243 |
3.464L |  4b, 03345 | 1,3 | &l,u4ssq | 1,u4uid
282543 | 45, 4728 | 7, 1US07 | B34S | 3,1507%
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Number of double events

1386 1388 139.0 139.2 139.4 1396 139.8 140.0 140.2 140.4
[51N




Number of double events

PER |
| SPO |
AGR Cormp |

1386 138.8 139.0 1392 1394 1396 1398 140.0 140.2 140.4 1408
Ny
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Individual radiants distribution
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Individual radiants distribution for 11/12 08 2004

PER =
SPO =
4 AQR Cnmp =

rad_delta

1 1 1
G0 53 a0 45 40 35

30 25
rad_alfa

Mean geocentric radiant for above point is following:
RA: 47.36 +- 3.22

Dec: 57.76 +- 2.31




Geocentric velocity distribution for whole dataset

40
Yijen




Geocentric velocity distribution for whole dataset

Mean geocentric velocity:
vgeo = 57.86km/s +- 2.33



Inclination and perihelion distance

Mean perihelion distance: 0.94234 Au +- 0.0323
Mean inclination: 111.8 deg +- 3.67




summary :

Semimajor axis:
1/a:
e:

i:

e 9 2

3.68 AU
0.13
0.882
111.8
0.94234
139.601
148.2

co O O w O O

.056
171
.67
.0323
501



Duration of meteor and the begining height

duration
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Duration of meteor and the begining height
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Duration meteor and the begining height
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FER Ly w
FER Sh w
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Duration of meteor and solar longitude

PERH &
FER Lo »
FERSh »

1400 140/




Duration of meteor and solar longitude




