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The hunt after Meteorstorms

Introducing...
Jos Nijland, Casper ter Kuile,
Dutch Meteor Society (DMS) Dutch Meteor Society (DMS)
Membership since 1984 Membership since 1979

HASA-team from 1979 to +/- 1987 HASA-team from 1979 to +/- 1987
Sticht. J.C. v.d. Meulen: since 1997  Delphinus-team since 1982

Primarily visual observer Primarily photographic
Photografic: since 1992 Webmaster “http://www.dmsweb.org”
Many expeditions from 1990 Many expeditions from 1990

Sunday 11 noverrber 2001 National Astronomical Observatories, CAS Sheet 2 van 60



The hunt after Meteorstorms

Contents of the Presentation

- Observing

* Meteorology for expeditions

+ Expeditions

* Preview Leonids 2001

» Video Sino-Dutch Leonid Expedition 1998
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Maximum of Leonids in 1833

Plantages, Noord-Amerika

o R i e

Sunday 11 noverrber 2001 National Astronomical Observatories, CAS

Sheet 4 van 60



The hunt after Meteorstorms

3 % g 3 Sy ' I
H] ] oo A - o
; S - 5 f e - T e

Raining Leonids, 17-11-1966, 10 min, 30 cm
New Mexico State University Observatory

Sunday 11 noverrber 2001 National Astronomical Observatories, CAS Sheet 5 van 60



The hunt after Meteorstorms

Koen Miskotte, Perseids ‘86, Provence
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Comets and Meteors

Handbook Observing Meteors, DMS/LSV
AST/SINQ ‘Slos18| buinesqQ oogpueH
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Some Characteristics of Meteors

Origin: dust from a comet
Size: 0.1 mm- 10 cm
Mass: 0.1 - 10 gram
Velocity: +/- 10 - 72 km/sec.
Duration: 0.2 - 2 sec.

Brightness:  +6 - -4 magnitude
Frequency: 5 - 120 meteors/hour
Height: 120 - 50 km
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Radiant

Handbook Observing Meteors, DMS/LSV
AST/SING ‘Suio=ns| BuinuasgQ doogpueH
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Meteorstreams
Stream Maximum
Quadrantids 3/4 january 120 41
Lyrids 21/22 april 15 49
Aquarids 28 july 20 41

ZHR Speed Characteristics

sharp max., 1995
short max., 1996
slow, bright
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®©  Capricornids 30 july 4 25 slow, bright R
.g Perseids 12/13 august 100 59 rich stream, 1993 %
v Cygnids 18 august 3 25 very slow, bright S
8 Draconids 8/9 october var 20 1933, 1946, 1998 5
@ Orionids 21/22 october 20 66 quick, 1993 g
o Taurids 6 & 13 november 5 28 fireball (2"
o Leonids 17/18 november 15 71 1998, 1999, 2000, ?2??
S Geminids 13/14 december 110 35 rich stream, 1996 <
Ursids 22 december 10 33 short max., 2000 \
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Observing Meteors in the Netherlands
(Leonids 2000)
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Overview of observing methods

- Visual observations
* Photographic observations
- Video observations
» Radio observations
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Visual Observations: forms
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Camera-array's from the past to present
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Leonids 1998 - 2001: the "Hazen” array
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Robert Haas, Alphen a/d Rijn
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Photography: camera’s, sector, film

Photography at station Xalo - Spain

Exposuretime 30 min camera's: 9m38s ; 85 mimn camera'’s: Tm38s

Exposuredata on November 17/18, 1999 (all times in UT)

Camera
AITay

Elevation

No. of
Cam.

No. of
Exp.

No. of
Neg.

Start
[hh:inan]

Stop
[hh:mn]

Total exp. time
[hh:mn]

High

4

23:46:00

05:36:00

Sh50m

Maddel

ar

23:46:00

05:36:00

Sh50m

Low

23:47:00

05:37:00

Sh30m

S5 mm

00:07:00

04:55:00

4h48m
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Forward scatter: theory

Meteoor tussen ca. 120 en 80 km hoogte

Horizon ey . Horizon
Ontvanger - — Zender

Peter Bus, Groningen
uSpoYy ‘Iaxewuaoyds uo |

™ Ontvanger
Aarde
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Video: technical

* Lens

* Image intensifier

e Camcorder

International Meteor Organisation (IMO)
3|INY| 4 Jadse ) § duiuueyo [ ped
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Contents of the Presentation

- Observing

* Meteorology for expeditions

+ Expeditions
* Preview Leonids 2001
» Video Sino-Dutch Leonid Expedition 1998
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Observingcampaign in Western Europe

* Astronomy
Before
* Climate
| * The amateur weatherman
During

* The meteorologist
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Astronomy: Sun, Moon and Radiant
Leonids 2000, 17/18 november, 03:45 UT
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Source: VwKI (1 he Interacave

Climate of Western Europe (november)

Denemarlzen

Wheatherquide)
Harry Geurts & acob Kuiper
J2diny| gooe [} suna9 AueH
(SpinbusLpesyp\ 2A0oeISu| 3YL) DM 92IN0S
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Sources of weather-information

* Teletext

* Weatherline by telephone
* Mobile phone: SMS

* Newspapers

* Radio and Television

* |[ntemet
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Weather torecasts

~racaota Abstract
Forecasts

Weathermaps

Precipitation / Clouds

Weathermaps and
satellite inagery

Imagery

Britam / France / Germany / Spain i Europe

The weather in:

Wea ther  leo|

http://www.dmsweb.org

C'limate Bezources

for planning expeditions
TS Navy & US Air Force - Europe and obzerving seszions

The hunt after clear skies through the Internet!

B0 gaMSUIP MMM /-0y
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The expedition starts in 240 hours...

Weathermaps

1 - 10 day predictions [hours]
Swrtace level pressure [hPa]

Name

IEF

BEracknell

ECKWE

B0 gaMSUIP MMM /-0y

http://www.dmsweb.org
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MRF, Bracknell

Models: interesting but not always usefull
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NOAA - 1999/11/18 - 05:26 UT

NOAA: very detailed but not up-to-date
s

1N 92:<0 - 8T/TT1/666T - VVON
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Meteosat: up-to-date but not very detailed

METEOSAT 7 2001/03/10 23:00:00Z

METEOSAT - US-Navy
AneN-sSN - 1VSO3ILAN
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The hunt after Meteorstorms

Help by professional weatherman

Exchange of knowledge during the entire observingcampaign
between meteorologist and meteorobserver

Flexibel and highly mobile teams

* The importance of communications between groups +
arrangements for timely updates of weatherpredictions

Breaking down psychological ‘bottlenecks’ of observers
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Example
Leonid observingcampaign 2000

16 / 17 november 2000
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NOAA IR4 17 november 2000

INo 09+ uondIpaudpno|d NV TdIH
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NOUAA IR ONn 16/1/7 novemoer
2000
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Contents of the Presentation

- Observing

* Meteorology for expeditions

+ Expeditions

* Preview Leonids 2001

» Video Sino-Dutch Leonid Expedition 1998
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Why Expeditions?
Meteor-observing...

Science...

Expenence the world...
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Logo design and production:
Robert Haas, Alphen a/d Rijn
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Expedition Handbooks

NIEUWSBRIEF 4

PERSEIDS '93 e

DMS-Expedition Haute Provence

Geminids 1990 Perseids 1993 Leonids 1995
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Expedition Handbooks

DMS - Andalusié expeditie 1996

Dutch Meteor Society

Leoniden 1996
Laatste off season Leoniden waarne sen voor 1998..

14 - 19 november 1996

Leoniden-expeditie China nov. 1998

Leonids 1996 Leonids 1998 Leonids 2000
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Expedition Handbooks

Study of comet P/Temple-Tuttle through observation

of the 2001 Leonid meteor storm

Dutch Meteor Society (DMS)

Leonids 2001
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The hunt after Meteorstorms

1. KNAW

2. CAS

3. BAO / PMO
4. Delingha / Xinglong
5. VNC

6. KLM VNC

7. U-Freight el
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Logistics Sino-Dutch Leo'98

1. Powerunit

2. GPS

3.65M

4. Laptop

5. Tools

6. EHBO-suitecase
7. Spare-materials

Sunday 11 noverrber 2001
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Reports of Expeditions

Sino-Dutch Leonid Expr-Aidin-
ven & 1/m 2z noember |_eoniden Expeditie Frankrijk-Spanje
Van 13 t/m 20 november 1999

Reizverzlag

Alcudia de Gu

Rubert Haas
Casper ter Kuile .
Marce Langhroek REISVE-I"S'EIQ
Kuoen Miskotle Jos Mijland
Jos Nijland 3 februari 2001

J os Nijland, Benningbroek

Yoolugbuluuag ‘puelliN so [

14 november 1995 - 23 00vEloee ee oo
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Publications . ..

7 - 1
Journal of the Dutch Meteor Society F i o wgn februs

; journal of the internati
meteor
organiza

eteo

Landelijlke Werkgroep Meteoren der NVINS
s

Varslagen van

De ervaring kan met recht surrealistisch worden genocmd
ecn luchttemperatuur rond -20° Celsius, is neergedaald ov

. DBraconiden 1998
gens een kunstmatig llchlka:ptltic Toch is er jets ongewon]

tig baadt de woestijn kortstondig in een fel lichi. Een blik

vreemde lichislierten aan de nachthemel zien, inde meest fa E e

men: nalichtende sporen met een duur van tientallen min 3 Stardu

met enige regelmaat felle flitsen te zien, alsof er cen artill

is. Heldere Leonidenmeteoren, vele diep in de negatieve

tempo van meerdere per minuut langs het hemelgewelf, T - T Komeat Wild 2
terlatend. Aan het cind van de nacht tellen we per persoo

den per wur, Een enthousiaste mecrstemmige kreet schal

veelste vuurhol van magnimde -10 boven de bergen uit

woestijn!
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LEONID STORM
RESEARCH
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Contents of the Presentation

- Observing

* Meteorology for expeditions

+ Expeditions

* Preview Leonids 2001

» Video Sino-Dutch Leonid Expedition 1998
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Leonids 2001: "The big one?”

* Predictions (4x)
* Astronomy
» Climate

- Choice of location
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David Asher, lerland

Leonids 2001: Dust trail theory

allensny qybnendy qoy
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Leonids 2001: Predictions

Datum Tijd Trail Revolutions ZHR Lokatie

i 2001-nov-18 09:58 1766 7-rev 2000 North & Central America
2001-nov-18 12:00 1799 B-rev 110 Western USA
2001-nov-18 14:10 1833 9-rev 60 Eastern Pacific
2001-nov-18 17:19 1666 10-rev 600 East & South-Eastern Asia
2001-nov-18 17:22 1633 11-rev 260 East & South-Eastern Asia
2001-nov-18 17:33 1699 9-rev 1750 East & South-Eastern Asia
2001-nov-18 18:22 1866 4d-rev 6100 East & South-Eastern Asia

Esko Lyytinen and Tom Van Flandern

Meta Research

-| http:/mMvww._metaresearch.org/solar%20system/leonid/
leonid2000_predictions.asp#Predictions for November 2001
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Leonids 2001: ZHR predictions

Leonid predictions 2001
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6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 0 1 2 3 4 5 6
LT Moy 18519

7HR thous

puejul 4 ‘USUDAAT 03s3

Esko Lyytinen, Finland
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Leonids 2001: ZHR prediction

* Dust trails shifted by gravitation
* ZHR [USA]: 4200

* ZHR [Eastemn Asia]: 3700

* Slightly brighter as in 1999

* Latest predictions???

Peter ] enniskens, NASA-AMES
SIANV-VSVYN ‘Susiuus [Js19d
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Leonids 2001: ZHR predictions

* ZHR [pacific] : 1300 (13 UT)
* ZHR [USA]: 850

e ZHR [Eastern Asia] : 800

* Broad structure, no peaks

P eter Brown & William Cooke

* Latest predictions???

35000 Wel||ip ] umolg Jaiad
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Predictions Leonids 2001
] oe Rao, Sky & Telescope
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9,000

8,000°

7,000

6,000

5,000

4,000

3,000

* 1866 trall
{primarily)

Leonid Meteor Shower
Forecasts for 2001

= Asher/McNaught
= Brown/Cooke
= Lyytinen / Yan Flandern

1633, 1666,

1699, and
-~ 1866 trails

10?’\ bl gll 1 4h 1 6" 1 ah 20“ 22!'\

Universal Time on November 18, 2001

9dodsaP | 9 S ‘oY 20 [

T00Z SPIU0aT suondipald
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Leonids 2001: Astronomical conditions

Japan Nemuro Miyako Nagoya Miyazaki
Geografische NB 43°20' 39°39' 35°10° 31°55'
Geografische OL 145°35' 141°58" 136°58" 131°25'
Hoogte boven zeeniveau 26 43 51 6
Radianthoogte om 18 UT
Aantal meteoren t.o.v. 8300 5832 5597 5233 4729
Zonsopkomst 21h16m 21h21m 21h31m 21h47m
Astronomische schemering
Radianthoogte 30° 16h03m 16h19m 16h41m 17h05m
Waarnemingsvenster 3h30m 3h26m 3h19m 3h14m
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Leonids 2001: Astronomical conditions

HemisphereFacing . -, . ,an,ight)
Second Peak I e :

(18:19 UT on
MNow, 18)

-y

] oe Rao, Sky & Telescope
2dodsaP | ] LS ‘oey 90 [
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Leonids 2001: Climatological conditions
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8 AV4 Japan Nemuro Miyako Nagoya Miyazaki o =
=2 ® =
v O (- r:DT
_B % Geografische NB 43°20' 39°39' 35°10° 31°55' a. =
O Geografische OL 145°35' 141°58' 136°58' 131°25' =
© (z Hoogte boven zeeniveau 26 43 51 6 Q” Q
-Iq—)i —_
< _@ Gemiddelde temperatuur 49 7.7 1.5 13.8 Q) 9—
Q S Gemiddelde minimum temperatuur 1.4 2.8 7.1 8.8 0 (%
E Q Gemiddelde maximum temperatuur 7.9 13.0 16.7 19.4 8- E
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(@] D
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Leonids 2001: in Western-Europa (AMS)

17/18 november

Hourly Leonid Count
42

1]
Local Time

;g& Leonid MAC Flux Estimator

21h 22h 23h Oh 1h 2h 3h 4h &h Bh 7h

18/19 november

Hourly Leanid Count
19

I "
2Mh 22h 23k Ok 1k 2h 3k 4dh EBh B
Local Time

;:g& Leonid MAC Flux Estimator
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Contents of the Presentation

- Observing

* Meteorology for expeditions

» Expeditions

* Preview Leonids 2001

* Video Sino-Dutch Leonid Expedition 1998

Sunday 11 noverrber 2001 National Astronomical Observatories, CAS Sheet 56 van 60



The hunt after Meteorstorms

Things to keep in mind

- Sufficient tapes, powercell's; extra voice-recorder

* Do not observe below 50° degrees
* Many fireball's: don't "forget” the faint meteors

* Accurate notice of starttime, breaks and limiting
maghitude

+ Don't disturb your fellow-observers: flashlights
* Cloudy weather: take care for cloud cover
* Be honest to yourself: tired --> take your breaks
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16/17 november 1998

» Center of China, NW Qinghai, at 3200 m.

» Milkyway and stars right from the horizon

* No disturbing lightsources, but beautifull zodiacal light
» -20° Celsius and warm isolating clothes

+ 5,7 hours, 972 meteors, 783 Leonids

* Magnitude<0: 330; Magnitude<-4: 64; Magnitude -12: 1
+ Twilight: 15 fireballs!
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Results of 1998

- 100 hours of visual observations
(21 hours in 6 nights)

« 7000 meteors

- 15 hours simultanious video-observations
- 180 films
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Video:
Sino Dutch Leonids Expedition 1998
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