INTRODUCTION TO OBSERVING PERIODS

By Mark Davis and Cathy Hall

Whether you are a long-time AMS member with many hours of meteor observing "under your belt," or a beginning observer after your first or second session, most observers make some effort to record data in a useable format. In recent years, meteor groups worldwide have made attempts to standardize recording methods. This allows data collected by an AMS member in North America to be comparable, for example, with data collected by a DMS (Dutch Meteor Society) observer in Europe. This enables researchers worldwide to make the most use of the data.

Due to this need for standardized reporting methods, the Visual Meteor Observing Form was recently adopted for use by the AMS. This form provides the raw, individual data for each meteor that a researcher may require in future studies. For quicker analysis though, and for use in worldwide or hourly rate profiles, reports broken down into "observing periods" become more useful. At present, all data submitted to the Visual Section is recorded in an Microsoft Excel spreadsheet using these observing periods for quick retrieval. Since this is essential to the working archive we maintain, it is important that observers understand what is meant by an observing period. In its simplest form, an observing period is a period of time you observed, and which you recorded the following information:

1. UT Time Period - this is the beginning and ending time of the period, listed in Universal Time. If you are unsure of how to convert your time to UT, then state what time zone is being used. 

2. Field of View - the direction and altitude you face while observing should be recorded, since this will have an effect on your results. The optimal direction is between 20 and 40 degrees away from the shower radiant, and about 50 to 70 degrees above the horizon. Your field of view can be recorded as a compass direction such as SE(45), or as a point in the sky using right ascension and declination coordinates.

3. Effective Observing Time (Teff) - to make these observing periods worthwhile, they should be a minimum of one hour or more in length. Keep in mind that if you take a break during a given observing period, you must subtract this time from the period. For example, if you took a 10 minute break, you should make that observing period 70 minutes long so that you'll have 1 hour of "effective observing time," normally abbreviated as "Teff." Also, if you record your data on paper, or are plotting meteors, you must subtract that recording time (known as "dead time") from the period. With practice you will be able to find an acceptable average, but as a guide use about 10 seconds per meteor to record all the appropriate data, 30 to 45 seconds per meteor if you are also plotting.

A common question is how long should an observation be and how should it be broken up into one or more of these observing periods? The how long you observe is simple - as long as you possibly can. How best to break the total observing time up into periods is a little more difficult. Breaking your total observing time into periods is something best done at the desk after the observation is over, and can be done using the worksheet at the end of this article. As a start, keep in mind that periods should be at least one hour in length if at all possible. Some observers intentionally begin a period at the top of the hour. Some start subsequent periods after a break they took, or on significant changes in cloud cover or limiting magnitude. Try for an observing period where your start and stop times will encompass about 60 minutes after deducting dead times and breaks. In the case of a partial hour being left over, either show it separately, or add it to your final observing period.

4. Amount of Sky Obscured (F) - you will often see this estimate abbreviated as the letter "F" which simply refers to the amount of your field of view that is blocked by trees, buildings or clouds. While observing, the percentage of sky that is blocked by these obstructions is noted at the beginning of the session and at any time a change has taken place. This includes where there is a change from partly cloudy to clear. In practice, clouds present a difficult challenge to observers as they are constantly changing. It would be almost impossible to list every change in cloud cover that takes place. Therefore, it is recommended that if clouds are present, try to report the average cloud percentage over the previous 15 minutes.

To calculate F, take the percentages you recorded during the observation, and enter them into this equation (also see worksheet):

      1                        minutes x percent blockage 

F = -----         where k = ---------------------------------

    1 - k                   total observing period in minutes

As an example:

Observing Period (UT)        Obscured Times    # Minutes   % Sky Obscured

 0955-1050 (55 min)       0955-1025        30            5

                          1025-1050        25           10

K = (30 (5/100) + 25 (10/100)) / 55

  = (1.5        + 2.5        ) / 55

  = .0727     

F = 1 / (1-.0727)

  = 1 / .9273

  = 1.08     

5. Limiting Magnitude (LM) - the limiting magnitude of the sky (often abbreviated as LM) is the faintest star an observer can see. This will vary with the individual and is directly related to the observer's eyes, light pollution, moonlight and other factors. There are several methods in use to determine limiting magnitude, most using star counting or reference stars. The Visual Section is in the process of producing new LM charts which should be available in an upcoming issue of Meteor Trails.

6. Observed Showers - during your planned observing session, one or more meteor showers may be active. If you plan on trying to keep track of multiple showers, attention must be paid to the proper assigning of each meteor you see. For those just starting out, it is usually easier to watch for one shower only, and record all other meteors as non-shower or "sporadic" meteors. When filling out your observing report, list meteors that you observed using their standard three-letter abbreviation (e.g. PER for Perseids; SPO for sporadics).

Following this article you will find a two-page worksheet to help you complete your observing period summary. The worksheet also provides space to calculate effective observing time (Teff) and the sky obscured factor (F). Note that this is an optional form and is not required to be filled out. Observers who wish to provide this additional information may submit the worksheet along with their Visual Meteor Observing Form. Questions should be directed to the authors.

Worksheet for Calculating F (Sky Obscured Factor):

UT Time Period   Obscured Times     # Minutes        % Sky Obscured

From:  To:            From:  To:
 ____ - ____           ____ - ____               ____ min.         ____ %

                               ____ - ____               ____ min.         ____ %       

                               ____ - ____               ____ min.         ____ %

                               ____ - ____               ____ min.         ____ %

                           K =  (____ min. x  ____ %/100)        F =  1 divided by (1 - ____ K)

                               +  (____ min. x  ____ %/100)           =  1 divided by (______)

                               +  (____ min. x  ____ %/100)           =  ____  

                               +  (____ min. x  ____ %/100)

                               then divided by 

                                     ____ min. in time period    

                               =    ____  

____ - ____            ____ - ____               ____ min.         ____ %

                               ____ - ____               ____ min.         ____ %       

                               ____ - ____               ____ min.         ____ %

                               ____ - ____               ____ min.         ____ %

                           K =  (____ min. x  ____ %/100)        F =  1 divided by (1 - ____ K)

                               +  (____ min. x  ____ %/100)           =  1 divided by (______)

                               +  (____ min. x  ____ %/100)           =  ____  

                               +  (____ min. x  ____ %/100)

                               then divided by 

                                     ____ min. in time period    

                               =    ____  

____ - ____            ____ - ____               ____ min.         ____ %

                               ____ - ____               ____ min.         ____ %       

                               ____ - ____               ____ min.         ____ %

                               ____ - ____               ____ min.         ____ %

                           K =  (____ min. x  ____ %/100)        F =  1 divided by (1 - ____ K)

                               +  (____ min. x  ____ %/100)           =  1 divided by (______)

                               +  (____ min. x  ____ %/100)           =  ____  

                               +  (____ min. x  ____ %/100)

                               then divided by 

                                     ____ min. in time period    

                               =    ____  

Worksheet for Calculating Teff (Effective Time):

UT Time Period      Dead Time & Breaks 
From:  To: 

____ - ____               Dead Time & Breaks

                             =   ____ meteors x  ____ sec / 60   (# meteors in time period ) times (#sec. to record each meteor)  div. by 60

                             +   ____ plotted meteors x  ____ sec / 60  (# meteors plotted in time period) times (# sec. to plot each meteor) div. by 60

                             +   ____ minutes break   (# minutes break taken in period)

                             =   ____ Dead Time & Breaks minutes in period 

                                  Teff Ratio   ((# minutes in Time Period)  minus (Dead Time & Breaks) )  all divided by 60

                             =  (____ minutes in period - ____ Dead Time & Breaks minutes) / 60

                             =   ____ Teff

____ - ____               Dead Time & Breaks

                             =   ____ meteors x  ____ sec / 60   (# meteors in time period ) times (#sec. to record each meteor) div. by 60
                             +   ____ plotted meteors x  ____ sec / 60  (# meteors plotted in time period) times (# sec. to plot each meteor) div. by 60
                             +   ____ minutes break   (# minutes break taken in period)
                             =   ____ Dead Time & Breaks minutes in period

                                  Teff Ratio   ((# minutes in Time Period)  minus (Dead Time & Breaks) )  all divided by 60
                             =  (____ minutes in period - ____ Dead Time & Breaks minutes) / 60

                             =   ____ Teff

____ - ____               Dead Time & Breaks

                             =   ____ meteors x  ____ sec / 60   (# meteors in time period ) times (#sec. to record each meteor) div. by 60
                             +   ____ plotted meteors x  ____ sec / 60  (# meteors plotted in time period) times (# sec. to plot each meteor) div. by 60
                             +   ____ minutes break   (# minutes break taken in period)
                             =   ____ Dead Time & Breaks minutes in period

                                  Teff Ratio   ((# minutes in Time Period)  minus (Dead Time & Breaks) )  all divided by 60
                             =  (____ minutes in period - ____ Dead Time & Breaks minutes) / 60

                             =   ____ Teff
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