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_ Foreword

“Are you a 21st century amateur astronomer who
feels a twinge of jealousy when you read about the
18th and 19th century astronomers who made
headline discoveries just by carefully looking into an
eyepiece?

Do you sometimes wonder if any of your astro-

Images might have scientific value, in addition to
their aesthetic appeal?”
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_Introduction

= Can NASTRO do research?
= Does NASTRO want to do research?
= What is involved?
= Case study
= Meteor counting
= Round room discussion
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reas of researcl

= Meteor studies

= Occultations

= Visual variable star observing
= CCD photometry
= CCD astrometry

= Discovery projects
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1. Visual counts of major meteor showers
2. Characterization of minor meteor showers

3. Characterizing sporadic meteors, and
discovering unrecognized showers

4. Meteor parallax and altitude determination
5. Radio meteor monitoring

Automating your meteor observations?
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meteors showers

= Work for NASTRO ,* 5,, ‘f
= Gathering relatively simple, but useful, data
= Submit data to recognised body
= Data used In further work

= Work for others

= Combine many years worth of world-wide
data

= Map and understand meteor shower
density pattern

= Some Iindication of comet history
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from same direction

e - Radiant
Earth's
orbit = Annual event
4 = |ISporadic meteors
Sun

= Background meteors

__/Q. Half a dozen/hour

Relative velocity of i i T Direction to the radiant is
meteoroids =& aresult of the apparent
— " relative velocity of
Ve vE Ty meteoroids
orbit of meteor
stream
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Whyv_monitorrmeteors:

== Pure curiosity about the nature of the things in the universe
= Characterize the density of the debris stream
= Discover previously unknown shower streams
= Practical benefits
- Satellites
- Survive the expected flux of meteor particles
= Spacecraft

- Launched on schedules and trajectories to avoid the most
dense meteor streams

= There are a variety of scientific objectives
= Meteor stream orbit and composition determination
= Association of meteor streams with their parent comets
- Depend on accurate knowledge of the meteor activity

Amateur astronomers have historically been important
practitioners of meteor observation
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~Zenith Hourly Rate (ZHR) i

= The theoretical rate of meteors that an individual
observer would see if:

= The radiant were at the zenith

= The sky completely unobstructed and free of
light pollution

= The observer has excellent vision (magnitude
6.5 stars visible)

= What about
= |[f the radiant isn't at the zenith
= Or the sky or observer conditions aren't perfect

= Then the actual observed hourly rate will be
lower
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_ Position of radian’
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enith Hourly Rate factors

= Effective duration of observing
= The accumulated “dead time”

= During which you were doing something other than monitoring the sky (e.g.,
recording your notes or resting your eyes)

= Fraction of the sky that was visible
= This factor accounts for obstruction of the sightline (by clouds, hills, etc.)
= Number of shower-member meteors observed in the observing time interval
= Sporadics are not counted”
= Limiting magnitude.
= Alimiting magnitude of 6.5 is assumed to represent “perfect conditions”. This

factor accounts for less-than-perfect sky conditions (extinction and/or light
pollution)”

= Altitude of the radiant ~
= Observational bias factor

= For a standard observer, not influenced by others’ equal to 1
= The “population index” of the meteor shower

= For most meteor showers, by recording the magnitude of each meteor
during the session, the observer can contribute to better determination of the
population index for the meteor shower
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~ Amateur contributions

1. Determining the characteristics
of the "meteor stream” of the
known showers

2. Determining the ZHRs and
radiants of low-density, poorly-
observed meteor streams and
sporadic meteors

3. Discovering previously
unknown or only suspected
meteor showers

4. Measuring the altitude of the
meteors

5. Monitoring “daytime” meteor
activity
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~ Creatingac

Comet sheds gas, dust, and larger particles along its orbit
Stream of material is not a nice, uniform band
Punctuated by dense regions and sparse areas
As it comes closer to the Sun

= Most volatile components begin to sublime.

= Carry or blast solid bits of rock and dust away from the comet

= All of these are somewhat random processes
Particularly violent jet may blow material for a
few days before “shutting down”
Particles leave the comet with different velocities
Don't travel in exact same orbit as comet
Comet stream

= |nitially random density distribution

= Widens and disperses as time passes
Each orbit of the comet injects new material into the stream
Results in very complex pattern of particle density

Particle density Is the prime factor in determining the rate at
which we see meteors when the Earth passes through the stream
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_ Counting meteors

= Select a meteor shower

= Get a chair

= Sit outside all night

= Look at sky
= Count meteors
= Submit results
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“How hard can it be?”
Jeremy Clarkson
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PHOWever...

What If you miss one?

What if you miss one while
looking at your records?

How does one person watchj -
the whole sky?
What If you get distracted?
What Iif you get bored?
What If you get tired?

What Iif you get hungry?

So many possible problems
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~Alternatively... o

= Groups of four or five

= One ‘recorder’ plus three or four ‘observers’
= One hour observing period
= Observers arranged in circle, facing outwards

= Each observer keeps his or her individual count of
meteors observed

= The recorder keeps track of the time

= Every 10 minutes, the recorder polls the observers for
their counts of “shower” and “sporadic” meteors during
the preceding 10 minutes

= During the final 10-minute interval of their assigned hour
= Recorder rouses the next group to prepare
= Records group's final reports

= Hands the data sheets to the next group's recorder
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ience v. Casual watc

= Distinctions between a “scientific observation™ and a casual evening of
meteor watching

= Scientific observations are recorded and reported according to
standardized methods

= |n that way, one observer's results can be combined with those of
other observers

= Confident that all reports have the same meaning
= Two casual meteor watchers might say:
“Wow, the meteor shower was really active!” or
= “Yes, particularly after midnight.”

= The scientist needs to be able to translate their observations into
standardized, quantitative results,

= Report that the rate peaked at 40 per hour between 03:00 and
04:00

= Discount sporadic meteors

= Observations and data record must be made in accordance with
certain agreed-upon standard methods

Otherwise not acceptable
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_ Standard results

= Each observer acts independently of the others
= Two observers may see the same meteor
= Each observer adds it to their count.

= Definition of ZHR considers the number of meteors per hour
seen by single observer

= Each meteor must be identified as being either

= A member of the shower under observation

= A sporadic meteor not associated with the shower under study
= The observing conditions must be properly recorded

= Date and time of night

= Location

= Sky conditions

= Direction of the centre of observer’s “gaze”.

= “Dead time” including breaks
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~ Record sheet

Name:
Address: (vour mailing address)
Date: (month-day-year;
use two-day format if observations span midnight)
Type of time used: (specify EST, EDT, UTC, etc.)
Observing location: (longitude, latitude; or town, county, state, country;

specify N or S latitude and E or W longitude)

observing interval: | total # # shower | #sporadic | fraction of | limiting
beginning | ending | meteors | meteors | meteors clear sky | magnitude
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= A shower meteor can be identified by evaluating three features:
1. Its path, if extended backward, passes through the radiant

2. Meteor shower members on the same path all have nearly the
same speed

- Apparent speed of a meteor depends on your perspective
- Coming towards you — slow
- Travelling past you — more rapid

3. The length of a shower-member meteor's path is related to its
distance from the radiant

- Towards observer — point of light
= Close to the radiant - short paths
- Far from the radiant - longer paths

- Rough rule of thumb: Meteor's path roughly half as long as its

Copyrlghtcg IIﬂ_]ecv:wes zforOm radlant 20



~ Reporting results

= Submit results in correct format
= Used to refine and add to scientific knowledge

= European observers:

nternational Meteor Organization
MO Visual Meteor Database
Rainer Arlt

~reidenstr. 5

D-14109 Berlin

Germany

= Meteor observations in the USA go to the
American Meteor Society
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