Julian Calendar, Universal Transverse Mercator, Galactic Coordinates CROP Presentation

Information on the modified Julian Calendar, Universal Transverse Mercator, and Galactic Coordinates presented to the CROP participants by Andy Warta and Brian Boyd on July 20, 2000 and lasting about 1.25 hours.

A PowerPoint presentation entitled “When and Where” was the basis of this presentation and should be available on disk from either Greg Snow or Dan Claes.  The bulk of this presentation was researched and produced by Anna Geisler and then modified by Andy and Brian.  Below is information to accompany the slides and give some background on what could be mentioned with each slide if this presentation were given again.

Setup: 

First and most importantly, be sure you understand completely the Julian (and Modified Julian) system, UTM, Galactic and Celestial Coordinates.  Since you will dealing with High School students you could get  a question you don’t expect, so you’ll want to know more about what you’re presenting than you actually present so that you can answer any questions using this knowledge.  You don’t want to hold back vital information from them about these topics, but you also don’t want to go into so much detail as to bore them!

You will need both a computer and projector to run the PowerPoint presentation, or have the slides printed for use on an overhead.

In addition you should have Large (3-in. x 3-in.) Post-It Notes that have 0o, 45o, 90o, 135o, 180o, 225o, 270o, 315o, 360o written on them (so you should have 9 different notes, one with each of the above angles).  Place these around the room on the walls so they can be seen, at equal intervals.  These will be used to help explain Galactic Coordinates.

If available from the Astronomy department obtain the demonstration model that has a large clear outer sphere that has the stars and Milky Way diagrammed on it and inside has the Earth and Moon that can be rotated using various knobs on the globe.  This also will be used for Galactic Coordinates but is not essential.  One of the big things it is helpful for is keeping peoples attention as it has an appealing appearance.  

Also, if possible, bring a calendar.  The year doesn’t matter, just make sure it is one that you are willing to part with.  It will only be used as a demonstration aid and then later thrown out the window.

A normal world globe may also prove useful for the UTM portion.

Calculate ahead of time what the current day is using both the Julian and Modified Julian Calendars.

Get enough copies of a blank Galactic Coordinated map for each person.

Find a UTM map you like and get copies of it as well so each person has one, this should make explanation much easier and quicker.

Exercises

This section contains some ideas of exercises you can do to test and see that the students are understanding what is being presented and are able to do the types of things that are mentioned on SLIDE 1 Objectives.
Exercise 1: After you have finished covering the Julian Calendar system (slides 1-11) put up SLIDE 8 and ask the students to determine today’s date in both normal and modified Julian systems.  This should take them no more than a couple of minutes.  

NOTE: When I first gave this presentation there was a lot of question about how to get the modified Julian day.  I only asked them to give the modified number but they were confused at how to find this because the number on SLIDE 8 is not modified.  I was surprised by this so you may want to stress that all you need to do is drop the first two digits (24) and subtract .5 from the result.  I think it may have been that the conversion is so simple that they were worried they were doing it wrong.  Hopefully you won’t have to worry about this, but I thought I would mention it to show what type of questions you can expect.

Exercise 2: Make sure that all students have a UTM map and give them a point on that map to find.  The idea of this is to make sure they understand the system so use your discretion as to how many locations to give them.  Too many is bad because it bores them, but you probably want to do two or three to make sure they can find things.  This discussion of UTM is pointless if the students don’t show that they understand what you covered.

Exercise 3: By the time you get here you should have already defined the coordinate system of the room and picked out someone to be the earth and center of the galaxy.  Point out something in the room (like a mark on the chalkboard, or a spot on the ceiling) and have them mark it on their map.  Do a couple of things making it more difficult each time.  Start with something on the zero latitude line and then move on to things being above and below that latitude.  This shouldn’t take very long but it verifies that they understand the way that Galactic Coordinates are set up.

Be creative and feel free to use any other exercises that you deem appropriate.  The entire point of the presentation is to make sure they understand these concepts so that they will be able to use them when they get back to their schools.  They may understand it during the hour you are talking to them, but they’ll need to remember it in a month when the school year starts.  Remember, don’t feel too bad for them if they whine or seem unhappy about having to do the exercises, they are being paid as much as you are for being there!  Make them earn their pay.

References

The references used for this presentation (as compiled by Anna and used by Andy and Brian) are:

http://members.home.net/don.bartlett/gpsutm.htm - a practical guide to GPS-UTM

http://www.helsinki.fi/kmus/afe/utm.html - A map of Europe’s UTM grids and an explanation of the UTM

http://www.magnet.ch/serendipity/hermetic/cal_stud/jdn.htm - Explanation of the Julian Day Numbers

http://www.maptools.com/ - Exercises on reading a UMT coordinate from a map

http://pdc.ro.nu/mjd.html - Where most of the info on the MJC came from – Also has a conversion tool

http://www.siue.edu/COSTUMES/COSTUME1_INDEX.HTML - Site with the Roman General picture

http://www.nps.gov/prwi/readutm.htm - brief explanation of the UTM

The Presentation

In this section I will try to describe why each slide is used and some extra information that was (or can be) given with each slide.  Please be sure to look over the references listed above and research these topics before giving the presentation.  Anyone can read off of the slides to students, but it is the background information that you give that isn’t on the slides that is going to make or break your presentation.  Students don’t like being read to, so I tried to put the barest essentials on the slides and leave everything else to spice it up with.  (It will make you look smarter too!)

When this presentation was first given I (Andy) began by showing a wall calendar (from 1994 so I wasn’t worried about damaging it).  I went over some of the history of the calendar that can be found at http://serendipity.magnet.ch/hermetic/cal_stud/cal_art.htm#Gregorian_Reform.  I noted Augustus Caesar naming a month (August) and stealing a day from February so that his month was equal in length to July (named after Julius Caesar).  Other interesting tidbits can be found on this web page and I suggest reading through it and getting something extra to mention at the beginning of the presentation before even showing slides.

Also, for the adventurous presenter you can have a window open and near you.  When done going over the basic calendar that everyone knows take the calendar and toss it out the window.  While doing so say “Now that you know about our normal calendar, throw all that information out the window because we have a new way to measure the date that things occur” or some other phrase that links throwing things out the window and learning new information.  I don’t think a single person fell asleep after seeing me throw something out the window so I suggest trying it, it gives a great effect!  (It’s worth it if only to see the look on the students faces!)

Now go ahead with the slides (either the printed version or using PowerPoint on a computer.

Slide 1: This is the objective slide.  The hope of this presentation is that a person viewing the presentation will be familiar with each of the bulleted points by the end of the presentation.

Slide 2: A very brief history of the Julian Calendar.  There is some debate over whether Joseph Justus Scaliger “invented” the calendar.  The basic premise of the calendar was known well before he used it, but he pulled everything together.   For more information check the third link listed above.  When you open the web page the information that goes best with this slide is under the heading The Julian Period.  A quick comment about other calendars is also fitting (Islamic, Chinese, Aztec, and/or Babylonian).

Slide 3: Fairly self-explanatory, especially with extra information from later slides.  Don’t try to go into too much detail with this slide, wait until you get to the next couple that defines the three cycles.  The main importance is that the three time periods of 28, 19, and 15 years has a least common multiple of 7980.  So every 7980 years the solar, lunar, and indiction cycle are at identical points as they were 7980 years before.

Slide 4: There are seven days in a week, and 4 year leap years so multiplying these numbers you find that every 28 years the grouping of calendar days should repeat.  So the year 1996 should have the same calendar as the year 1968, 1997 should have the same calendar as 1969.  This can be stated that if you have 28 consecutive calendars you won’t need a new one, as they will keep cycling through.  

The picture of the sun on this slide is from NASA and is a ultraviolet image that I thought was interesting since all the pictures we see of the sun always look the same.  Feel free to change the image if you would like.

Slide 5: Again this is fairly self-explanatory.  The main point with this slide is that every 19 years the moon should start as full on or about the first of the year.  The lunar cycle is an old way to measure time by the phases of the moon and thus it was incorporated into the Julian Period.  The picture of the moon is from the NASA site.

Slide 6: This 15-year cycle “The Indiction Cycle” is used because the Romans kept meticulous tax records.  These tax records are based on a fifteen-year cycle that is unknown in origin.  Due to the meticulous nature of the Romans need to collect taxes there are records that exist based on the indiction cycle that did not get recorded elsewhere.  The Roman general is from a site listed above.

Slide 7: This information is taken from one of the web pages.  I have tried to determine how you get the year 4713 BC from year 1 being (9,1,3) but I can’t figure out how the two relate.  I just know that it is an accepted fact that the first year of the 7980 year cycle is considered to be 4713 BC and it is based on Scaliger’s determination of Christ’s birth.  The setting of the lunar cycle to one is just an easy way to define it and has no real scientific reasoning other than giving a base year to the lunar cycle.

Slide 8: Just goes over some logistics of the Julian Period.  Note that unlike our current standard, a day starts at noon for the Julian calendar.  Partial days are just calculated by dividing the number of hours that have passed since noon by the number of hours in a day.  If it’s 2:00 p.m. then you add 2/24 of a count to the day.  The date given is found using the conversion on the web site that is referenced above and can be taken as correct (we calculated it and after much tedious effort got the answer that is on the slide).  Mention there is a modified version and go on to the next slide, which describes the modified part.

Slide 9: As could be seen with the previous slide, there are a lot of numbers to write down for each date.  The modified version tries to cut out the two leading digits by defining a new standard.  Someone went through and found that Nov. 17, 1858 at midnight corresponded to the date 2400000.5.  What this allows is for someone to take the current day (the long version) and subtract off the 2400000.5.  This not only shortens the date by two places but the .5 allows for midnight to now be the beginning of the day instead of noon.  This modification makes it much easier to use the dates and to refer to them.

Slide 10/11: These slides answer the question of whether or not there is a reason to use the Julian Calendar which is sure to come up from High School students.  They are used to one way of measuring time and so they have to be shown why another way is better.  These slides give the same dates, but in different forms.  Give them a minute or two to try to determine the number of days from slide 10, and then put slide 11 on with the answer covered to allow them to see how much quicker the Julian Calendar is to use.  Once you have dates in the Julian system it is very easy to determine the length of time between things happen.

Now use Exercise 1.  Remember they will probably have questions!  If not, ask if they do.  Encourage them to ask questions to make sure they understand what is going on.

At this time in the presentation, Brian Boyd gave a presentation covering Universal Transverse Mercator.  Hopefully information on UTM and his presentation should be available from either Dr. Greg Snow or Dr. Dan Claes.  After he finished up with his presentation, I went on to the next slide of the “When and Where” presentation.

Slide 12: This is mainly just a transition slide.  It allows for a more smooth movement from the UTM talk into the Galactic Coordinates.  Many students were confused by UTM and so the addition of Homer helped keep their attention for this final part of the presentation.  It’s just a lead in to showing that there is a way that astronomers and Cosmic Ray researchers use to track the position of object in the sky.

Slide 13: I wanted to be sure that as soon as I started talking about Galactic Coordinates that the students had a Galactic Coordinate map in front of them.  Since it is going to be a new concept to most of them, I felt it good to make sure that they associate the map with Galactic Coordinates right away.  This way there is little chance that they will go back to their schools and in a month confuse which map was UTM and which was Galactic.  

Slide 14: The hope of this slide was to perform a dual purpose.  I tried to find colorful pictures that would keep the students attention while not giving them too much information at first.  After having UTM thrown at them, I wanted to ease into how Galactic Coordinates are defined as it took me awhile to get a good grasp of them.  Both pictures are there to show that our galaxy is (for the most part) a flat rotating disk.  There is a bulge in the center, but other than that the Milky Way can be considered flat.  The bottom picture is an infrared picture that is there mainly because of the color and the ease of seeing the flat plane that the galaxy lies on.  The swirling blue color is just dust that has some properties that reflect so “IR” light.  The question about what the blue stuff was did come up.  Just say it’s interstellar dust and gas.  

Slide 15: 

