HIPPARCHUS 5.2.1 USER’S GUIDE sofTouch“ APpLications

HIPPARCHUS 5.2.1 USER’S GUIDE sofTouch“ APpLications

HIPPARCHUS ' 1988 - 1997, sofTouch“ APpLicationsHIPPARCHUS is a licensed software product of sofTouch APpLications, and is issued to the purchaser under the terms of alicense agreement. This software, and the accompanying documentation, may not be copied, reproduced, adapted, ortranscribed onto any magnetic or other physical medium, other than for the purchaser’s personal use as specified in the licenseagreement.sofTouch APpLications has thoroughly tested this software product, and the accompanying documentation and delivers themin good faith to the purchaser. sofTouch APpLications can assume no liability, or responsibility for any loss or damageresulting from the use of this software product. No warranties, either expressed or implied, with respect to this softwareproduct or its applicability or fitness for any particular purpose are made by sofTouch APpLications.sofTouch APpLications reserves the right to change the specification, implementation and documentation for this softwareproduct without notifications.sofTouch APpLications welcomes comments on all of its software products. These comments, technical questions, and anyproblems you may encounter should be sent in writing to:sofTouch APpLications7742 East Oakwood CircleTelephone: 520-296-5296Tucson, Arizona 85750-2338 USAe-mail: gschneid@rtd.comThis software was developed using APL.68000, a proprietary product of MicroAPL Ltd., which has given permission for aruntime version of APL.68000 to be included with the software. Copyright and all intellectual property rights in APL.68000remain vested in MicroAPL Ltd. APL.68000 is a trademark of MicroAPL Ltd.Apple¤, Macintosh¤ and the logo are registered trademarks of Apple Computer, Inc.Our Web Site URL: http://rtd.com/~gschneid/sofTouch.html

HIPPARCHUS 5.2.1 USER’S GUIDE sofTouch“ APpLications

TABLE OF CONTENTSINTRODUCTION................................................................................................... 1GETTING STARTED.............................................................................................. 2The HIPPARCHUS Distribution Disk................................................................... 2Installing HIPPARCHUS on a Hard Disk............................................................... 3Memory Requirements..................................................................................... 4System Software............................................................................................ 4Starting Up a HIPPARCHUS Session................................................................... 4MENUS, TITLES, WINDOWS, and CURSORS.............................................................. 6The MENU Area............................................................................................ 6The TITLE Bar.............................................................................................. 7HIPPARCHUS Cursors................................................................................... 8HIPPARCHUS Dialogs................................................................................... 9The Setup Menu...................................................................................................... 10HIPPARCHUS Status Window.......................................................................... 10OBSERVER { V}........................................................................................ 11MAP INPUT option............................................................................... 11CATALOG { L}.......................................................................................... 13STARS { A}.............................................................................................. 15EXACT MATCH CRITERIA.................................................................... 15RANGE CRITERIA............................................................................... 16COMBINING RANGE AND MATCH CRITERIA.......................................... 16STELLAR DUPLICITY AND VARIABILITY................................................ 16STELLAR SPECTRA............................................................................. 16MERGED RANGE AND MATCH CRITERIA............................................... 17RETRIEVE { R}......................................................................................... 18PLANETS { P}.......................................................................................... 19COMET-MINOR PLANET { M}...................................................................... 20Minor Planet Electronic Circulars................................................................ 21The StarSky Menu................................................................................................... 23DISPLAY OPTIONS { 4}.............................................................................. 23SKY MAP { Y}.......................................................................................... 25THE INFO OPTION.............................................................................. 28THE ANNOTATE OPTION..................................................................... 29THE DOUBLES OPTION........................................................................ 31THE VARS. OPTION............................................................................ 32THE PLANETS OPTION........................................................................ 33THE CONST. (Constellations) OPTION....................................................... 35THE (RHO, THETA) OPTION.................................................................. 37THE MESSIER OPTION......................................................................... 38THE ZOOM OPTION............................................................................. 39THE Print OPTION............................................................................... 39THE Save OPTION............................................................................... 40THE MAG£ OPTION............................................................................. 40THE OK OPTION................................................................................. 40THE CANCEL OPTION......................................................................... 40

HIPPARCHUS 5.2.1 USER’S GUIDE sofTouch“ APpLications

STAR CHART { C}..................................................................................... 41THE INFO OPTION.............................................................................. 42THE ZOOM OPTION............................................................................. 43THE PLANETS OPTION (ORBITAL TRACKS)............................................ 45COMET/MINOR PLANET POSITIONS....................................................... 47THE GRID OPTION.............................................................................. 48A(rtificial). SAT(ellite) Positions................................................................ 49HORIZON { X}.......................................................................................... 50THE INFO OPTION.............................................................................. 51THE ZOOM OPTION............................................................................. 52THE GRID OPTION.............................................................................. 53TABLE {T}.............................................................................................. 54PAUSE AFTER EVERY LINES............................................................. 54DISPLAY COLUMN HEADERS............................................................... 55BLANK ROWS AFTER LINES.............................................................. 55SORT BY........................................................................................... 55PRINTER........................................................................................... 55LOCAL HORIZON COORDINATES.......................................................... 55OK................................................................................................... 55CANCEL........................................................................................... 55SCAN {N}................................................................................................ 57MESSIER {Z}............................................................................................ 57The SolarSystem Menu............................................................................................. 59PLANETARY EPHEMERIS {E}...................................................................... 59PLANETARY PHENOMENA {+}.................................................................... 61COMET-MP (Minor Planet) EPHEMERIS {H}..................................................... 63SATELLITES {E}....................................................................................... 64MOON {Z}............................................................................................... 66ORRERY {O}............................................................................................ 67GALILEAN MOONS { J}.............................................................................. 69SUN CLOCK { K}...................................................................................... 70The File Menu........................................................................................................ 71SAVE SETTINGS { 1}................................................................................. 71GET SETTINGS { 2}................................................................................... 71GET SATELLITES { 0}................................................................................ 72Catalog INDEX Entries.................................................................................... 73Precession and proper motion computations............................................................ 74SAVE INDEX ENTRY{ I}............................................................................. 74GET INDEX ENTRY { G}............................................................................. 75DELETE INDEX/ENTRY { D}........................................................................ 75PAGE SETUP and PRINT SETUP...................................................................... 75QUIT { W}............................................................................................... 76INTERRUPT Menu................................................................................................. 77BREAK { .}.............................................................................................. 77PAUSE { S}.............................................................................................. 77RESUME { Q}........................................................................................... 77

HIPPARCHUS 5.2.1 USER’S GUIDE sofTouch“ APpLications

REFERENCES...................................................................................................... 78APPENDIX A - HIPPARCHUS MENU SUMMARY......................................................... 79APPENDIX B - ERRORS, WARNINGS and ADVISORIES................................................. 80APPENDIX C - EXAMPLES: A WALK THROUGH HIPPARCHUS............................ 85Example #1 - HST FROM Maryland, USA............................................................. 86Example #2 - June, 2BC Venus-Jupiter Conjunction from Babylon................................. 87Example #3 - Venus 2008 Transit........................................................................ 88Example #4 - North Celestial Pole: 14,000 A.D........................................................ 89Example #5 - The Apparent Path of Mercury............................................................ 90Example #6 - Stellar Proper Motion in Ursa Major..................................................... 91Example #7 - Sun-Grazing Comet Ikeya-Seki (1965f) at Perihelion................................. 93Software Licence Agreement....................................................................................... 94Software Registration Form........................................................................................ 95

HIPPARCHUS 5.2.1 USER’S GUIDE1 sofTouch“ APpLications

INTRODUCTIONHipparchus (c. 190-120 B.C.), of the Alexandrian school, is often regarded as the father of positionalastronomy. Employing his new and advanced observational methods, he embarked upon a project tocreate one of the first systematic star catalogs. Incorporated into Hipparchus’ catalog was the stellarmagnitude scale, still in use today (with minor modifications), for ranking the apparent brightnesses of thestars.More than two millennia have come and gone since the time of Hipparchus. Astrometry, the science ofpositional measurements of astronomical bodies, has made great strides since that time, building upon thefoundation laid by Hipparchus. Now, sofTouch“ APpLications is pleased to welcome you toHIPPARCHUS', an interactive stellar and planetary positional system.HIPPARCHUS is a stellar database query and reporting system, an interactive star catalog, a variableformat sky atlas, a star map and finder chart maker, a perpetual planetary ephemeris and much more.HIPPARCHUS has been designed to provide all of the information you need, in both graphical and textualfashion, to help find your way around the sky - from any location on the Earth, at any time.You will find HIPPARCHUS very easy to use, as HIPPARCHUS makes use of the standard Macintosh¤user interfaces (menus, dialogs, etc.). Despite its simplicity, HIPPARCHUS is a powerful astronomicalreference and planning aide. Those of us at sofTouch APpLications would like to think that Hipparchuswould have been pleased, as we trust you will be.

CONTACTING sofTouch APpLicationssofTouch APpLications welcomes comments, questions, and suggestions from current and potential usersof our software. Registered users may obtain technical support for any of our products by telephone,email or snail-mail. Please visit our Web site for information on program updates and other software.snail-mail:sofTouchAPpLications

7742EastOakwoodCircle

Tucson,Arizona85750-2338USA email:gschneid@rtd.com

Telephone:1-520-296-5296

WWWURL:http://rtd.com/~gschneid/sofTouch.html

HIPPARCHUS 5.2.1 USER’S GUIDE2 sofTouch“ APpLications

GETTING STARTEDThis section of the HIPPARCHUS USER’S GUIDE describes how to install and run HIPPARCHUS.Should you have any other questions on getting started with HIPPARCHUS please contact your sofTouchAPpLications technical assistance representative.

The HIPPARCHUS Distribution DiskBefore you proceed any further, make at least one backup copy of your HIPPARCHUSdistribution disk. HIPPARCHUS is not copy protected.HIPPARCHUS and all of it’s supporting files are distributed in compressed format in a self-extractingarchive on a single 3-1/2 inch 1.4M floppy disk. Before using HIPPARCHUS (for the first time) youmust extract these files from the archive. This archive contains both a PowerPC native version ofHIPPARCHUS, and one for the 68K family of Macintoshes. You will need approximately 2.5MB ofdisk space to store all of the uncompressed files. You need not store both the PPC and 68K versions ofHIPPARCHUS, only the one which is applicable to your Macintosh. To extract and decompress theHIPPARCHUS files insert the HIPPARCHUS distribution disk in your floppy disk drive and open it.Double-click on the HIPPARCHUS 5.2.1 ~.sea icon. A folder containing all of the HIPPARCHUSfiles, called HIPPARCHUS ~, will be placed in the location you have specified.Figure 1.1 - The HIPPARCHUS ~ Folder

HIPPARCHUS 5.2.1 USER’S GUIDE3 sofTouch“ APpLications

The HIPPARCHUS ~ folder contains five items; two files, two folders, and a font suitcase. A completeinventory of the HIPPARCHUS ~ folder is shown in Figure 1.1. Each of these items is as follows:HIPPARCHUS 5.2.1 68K - The Hipparchus application for the 68K family of Macintoshes.orHIPPARCHUS 5.2.1 PPC - The Hipparchus application for the PowerPC computers.APL_Font - This file contains the fonts which HIPPARCHUS uses for text output.EXAMPLES - This folder contains six HIPPARCHUS Settings files discussed in Appendix C of theUsers Guide, as well as a sample artificial satellite elements file (see File:GET SATELLITES) and aminor planet orbital elements file (see Setup:COMET-MINOR PLANET).The DATA folder contains three files (also shown in Figure 1.1) as follows:APLSFILE.AFL - This is the file in which all stellar catalog and planetary positional data used byHIPPARCHUS are stored.YALE BS CATALOG - This is a catalog index file, referencing B1900.0 positions of stars in the YaleBright Star catalog.YALE 2000.0 - This is a catalog index file, referencing positions of stars in the Yale Bright StarCatalog to the equator and equinox of 2000.0, with proper motions applied for the epoch 2000.0HIPPARCHUS is a licensed software product of sofTouch APpLications. You may freely copy theHIPPARCHUS ~.sea distribution archive and/or extracted files to hard disks and make backup or workingcopies on 3.5-inch floppy disks. Please refer to your software license agreement for further informationregarding backup copies of HIPPARCHUS.Note: HIPPARCHUS can be run on older Macintoshes which are not equipped with a hard drive.If you are using such a machine, sofTouch APpLications will be happy to supply you with theHIPPARCHUS files in an uncompressed, unarchived format. Older versions of HIPPARCHUSwhich will run on Macintoshes with < 1 megabyte of available RAM are available upon request.Please contact your sofTouch technical representative if you need to obtain either of these. We canalso provide you with HIPPARCHUS on lower density floppy disks, or arange for electronictransfer via ftp, or e-mail as a BinHex file.

Installing HIPPARCHUS on a Hard DiskThe files APLSFILE.AFL, YALE BS CATALOG, YALE 2000.0 (and any other catalog index files you may latercreate) must all reside in the same folder in order for HIPPARCHUS to be able to locate stellar catalogdata. Therefore, do not disperse these files which have been provided in the in the DATA folder.All other files and folders may be left in the HIPPARCHUS ~ folder, or moved to whatever location whichbest suits your needs.The file APL_Font contains the special fonts which HIPPARCHUS uses for both text and graphicaloutput. You may want to install these fonts in your system file. If you intend to send HIPPARCHUSoutput to a printer it is advisable to install these fonts. Consult your Macintosh¤ Utilities User’s Guide,Reference Manual or other applicable system documents for instruction on installing new fonts in yoursystem file.

HIPPARCHUS 5.2.1 USER’S GUIDE4 sofTouch“ APpLications

Memory RequirementsHIPPARCUS is compatable with MacOS system S/W versions 6.0 and higher. HIPPARCHUS will rununder System 6 on any Macintosh computer with 1 Megabyte or more of random access memory (RAM),and a reasonably standard system file configuration. To run HIPPARCHUS under MultiFinder (System6), or under System 7, your Macintosh must have at least 2 Megabytes of RAM. If your system hasinsufficient memory for HIPPARCHUS then an advisory dialog will inform you of this immediately afteryou chose a catalog index file at the start of a work session. The dialog message displayed will be "WSFULL" (Workspace Full). Clicking OK, the only option for this advisory dialog, will return you to theMacintosh finder.The minimum "Application Memory Size" required for HIPPARCHUS to run is 680K under theMacintosh System 6 Finder, or 880K under MultiFinder or System 7. The pre-allocation of memory forHIPPARCHUS is accomplished by setting the Application Memory Size, or Preferred Size for theHIPPARCHUS 5.2.1 {68K or PPC} . application. This has been set larger for the copy of HIPPARCHUSon your HIPPARCHUS distribution disk. You may adjust the HIPPARCHUS Application Memory Size, asis appropriate to your system, via the GET INFO item in the system’s (desk top) FILE menu. Please referto your Macintosh System Software User’s Guide, or the Macintosh Electronic Reference for additionalinformation on resizing memory for application software.Even if less than recommended minimum amount of RAM is free, for example - if you have one or moreother applications opened under MultiFinder or System 7, you may be permitted to attempt to launchHIPPARCHUS anyway. If so, then HIPPARCHUS might have insufficient memory for some of itspossible functions. In that case you may be advised that there is "Insufficient Memory" (for a specificaction, which will be described), or "Not Enough Memory to Continue" at some point during theHIPPARCHUS work session.

System SoftwareHIPPARCHUS is compatible with both Macintosh System 6 and System 7 software. If you are usingSystem 7 it is suggested that you turn off "Balloon Help" when using HIPPARCHUS. HIPPARCHUS5.2.1 68K may be run with 32-bit addressing mode (68020 + machines) and/or Processor code cachingenabled (68040 processors). Both the 68K and PPC versions may be run in a virtual memory partition.

Starting Up a HIPPARCHUS SessionTo start up a HIPPARCHUS just double-click on the HIPPARCHUS 5.2.1 icon (or select and open theapplication from the Finder’s File menu). A text window containing a copyright notice and other systeminformation will appear briefly and the HIPPARCHUS menu headers will appear in the menu area.You will then be requested to select a catalog index file. Catalog index files point to the stellar andplanetary data used by HIPPARCHUS, and two such indices have been provided in the DATA foldersupplied with the HIPPARCHUS application Locate and open this folder. If you are usingHIPPARCHUS for the first time, or have never created your own catalog index files, the file dialog willonly contain two entries: YALE BS CATALOG (for the catalog epoch B1900.0) and YALE 2000.0. Select thedesired catalog index file (if there is more than one) and click the Open button, or just double click on thedesired file. Clicking on Cancel is not an acceptable action at this point.

HIPPARCHUS 5.2.1 USER’S GUIDE5 sofTouch“ APpLications

Figure 1.2- The CATALOG INDEX FILE SELECTION DialogHIPPARCHUS catalog and index files are described in detail in this later sections of this User’s Guide.After selecting a catalog index file a dynamical status window, indicating the current state of some keyHIPPARCHUS computational parameters, will appear. HIPPARCHUS is now ready to go to work.

HIPPARCHUS 5.2.1 USER’S GUIDE6 sofTouch“ APpLications

MENUS, TITLES, WINDOWS, and CURSORSThis section of the HIPPARCHUS USER’S GUIDE describes how HIPPARCHUS interacts with theuser through the MAcintosh graphical user interface.

The MENU AreaThe HIPPARCHUS menu area appears at the top of the screen, and remains unchanged throughout aHIPPARCHUS work session. The menu and the names of the five HIPPARCHUS menus appear inthe menu area, as shown in Figure 2.1. Each menu contains a number of items which perform specifictasks or functions. Many of the menu items have selectable options, which may be specified or selectedthrough a dialog. Each of the menus, the menu items, and the item options are discussed in detail in latersections of the HIPPARCHUS User’s Guide.Figure 2.1 - Menu Area and Title BarTo see a list of the items associated with a particular menu, move the mouse cursor to the menu name,click on that menu, and hold down the mouse button. To select a menu item, drag the mouse cursor downto the desired item (while continuing to hold down the mouse button) and release the button when thedesired item is highlighted. Moving the cursor anywhere else on the screen and releasing the mousebutton will abort the request to select an item from the selected menu.In addition to the menu, the HIPPARCHUS menus which appear are named Interrupt, File,Setup, StarSky, and SolarSystem. Most HIPPARCHUS menu items have keyboard equivalentsdefined as the key plus one character. Any of those menu items may be invoked from the keyboard, inaddition to pull down selection with the mouse, by depressing the key and the single character whichrepresents that item. The keyboard equivalents for each of the HIPPARCHUS menu items aresummarized in Appendix A, and noted in the detailed discussion of each menu item.When a HIPPARCHUS menu item is selected either by click-releasing with the mouse, or using a keyboard equivalent, a check mark () will be placed next to that menu item. The next time you displaythe items in that menu, the item which was last selected in that menu will have a next to that itemsname. This will help you remember which menu item you last requested. Note that each menu will keeptrack of the last item selected, independent of items selected in other menus. No history is kept onitems in the Interrupt menu.

HIPPARCHUS 5.2.1 USER’S GUIDE7 sofTouch“ APpLications

The TITLE BarThe HIPPARCHUS title bar normally appears directly below, and joined to the menu area. Whenever youselect an item from any HIPPARCHUS menu, except the INTERRUPT menu, the title will change toindicate the menu and item selected. The format of the title will bar is HIPPARCHUS/MenuName:ITEM.When you have completed working with a HIPPARCHUS menu item (or dismiss the associated window,when applicable), the HIPPARCHUS/Status window, as indicated by it’s title, will return.The title bar will also provide informational messages to inform you when HIPPARCHUS is busycarrying out a computational task. For example Preparing: SolarSystem:Planetary Ephemeris. Someinformation which changes dynamically will also be presented in the title when appropriate.The title bar is also used to indicate when HIPPARCHUS is waiting for your input. Most of the time thetitle bar will have the title flanked by six horizontal lines as shown in the top of Figure 2.2. In thisexample the OBSERVER item from the Setup menu was selected. When HIPPARCHUS is solicitinginput from you (through a DIALOG) the title bar, except for the title itself, will be blank, as exemplified inthe bottom of Figure 2.2. This indicates that HIPPARCHUS cannot proceed until you complete thedialog. See HIPPARCHUS Dialogs for details on HIPPARCHUS dialogs.Figure 2.2 - HIPPARCHUS Title BarsYou may exit HIPPARCHUS and return to the Macintosh finder by clicking on the close box. The closebox will not be available when dialog input is pending.All graphical and textual output produced by HIPPARCHUS will appear in a HIPPARCHUS window.HIPPARCHUS windows may be detached from the menu bar to reveal a portion your Macintosh desk topas shown in Figure 2.3. To move a HIPPARCHUS window move the cursor to the title bar, click themouse, and while holding the mouse button down drag the window to the area of the desk top where youwould like it to be.Note: If a portion of a HIPPARCHUS window containing graphical output is moved off of theMacintosh screen, any graphics in that region will be erased from the window.Note: When the HIPPARCHUS window is detached from the menu area, output to the window isslowed. Therefore, you normally may want to operate with the HIPPARCHUS window attachedto the menu bar.

HIPPARCHUS 5.2.1 USER’S GUIDE8 sofTouch“ APpLications

Figure 2.3 - Detached HIPPARCHUS Window

HIPPARCHUS CursorsThe arrow cursor will appear whenever HIPPARCHUS is in an idle state. This indicates thatHIPPARCHUS has completed its last task and is ready for you to tell it what to do next (i.e., select a newmenu item). The arrow cursor will also appear when certain options have been chosen from specific menuitems. The use of the arrow cursor in these special conditions will be discussed in detail later in thismanual.The watch cursor will appear whenever HIPPARCHUS is busy. When HIPPARCHUS is busy youmay move the watch cursor, and select other menu items. If you select a SYSTEM menu item, that itemwill be processed immediately. If you select a HIPPARCHUS menu item, that item will not be processeduntil the current task which HIPPARCHUS is working on has completed. It is possible to "stack up"HIPPARCHUS menu item requests, while HIPPARCHUS is busy. The items selected will all beprocessed in turn. This, however, is not recommended unless you are thoroughly familiar withHIPPARCHUS - as this can be a possible source of confusion to a new HIPPARCHUS user.The text input cursor will appear when a dialog resulting from a menu item selection requires text input.The text input cursor will appear, and will be blinking, in the currently selected text input field. The arrowcursor will also be present whenever the text input cursor appears.

HIPPARCHUS 5.2.1 USER’S GUIDE9 sofTouch“ APpLications

HIPPARCHUS DialogsAnytime HIPPARCHUS requires further information before it can proceed a DIALOG box will appear.All user inputs to HIPPARCHUS are entered through the standard Macintosh DIALOG interface. It isassumed here that the user is familiar with the general concepts of using dialog boxes, and is referred tothe Macintosh System Software User’s Guide for more details.Most HIPPARCHUS dialogs have an OK button, and many have a CANCEL button as well. The functionof these buttons vary depending upon the menu, item and option you have selected. Both OK andCANCEL offer you an exit route out of a HIPPARCHUS dialog. Unless otherwise stated, you must clickon either OK or CANCEL to terminate the dialog. In HIPPARCHUS you cannot exit a dialog by hitting thereturn key. You must click on OK, CANCEL, or another defined exit (specific to that dialog) to terminatethat dialog.To indicate that a HIPPARCHUS dialog is waiting for input, the horizontal striping in the HIPPARCHUStitle bar will blank and the close box will disappear.The simplest dialogs contain only advisory or error messages and an OK button. To exit such a dialog,simply click on the OK button to inform HIPPARCHUS that you have digested the information which it ispresenting.Other dialogs may allow you to enter numerical or textual data, select from amongst various relatedoptions, or specify that certain types of processing should be done under certain conditions. None of thedialog entries which you provide will take effect until you click OK. If you click CANCEL the dialog will"forget" any entries you made in that dialog session and the values which were first displayed when thedialog was brought up will be retained.Many dialogs will check your entries, after you click OK, to make sure that they are acceptable toHIPPARCHUS. If you made an entry error, the nature of that error will be explained to you in a simpleerror dialog. Clicking OK in the error dialog will bring you back into the dialog in which the entry errorwas made. You may then either correct the error, or click on CANCEL to exit the dialog. You will not beable to exit a dialog, other than by CANCELing that dialog, with an uncorrected entry error.Error dialogs are very specific and easy to understand. Several examples of error dialogs are shown inFigure 2.4.Figure 2.4 - Sample Error Dialogs

HIPPARCHUS 5.2.1 USER’S GUIDE10 sofTouch“ APpLications

The Setup MenuThe items on the Setup menu invoke dialogs which are used to specify, set up, and control howHIPPARCHUS is to operate. The Setup items produce no tabular output or maps, but rather, will preparethe stellar catalog, or solar system ephemeris data which will later be displayed from the StarSky orSolarSystem menus. The Setup menu contains six items; OBSERVER, C A T A L O G , STARS,RETRIEVE, PLANETS and COMET-MINOR PLANET.

HIPPARCHUS Status WindowThe current settings of major display and output control parameters, which are established through theSetup menu items (or interactively by other actions as described in later sections of the User’s Guide), aresummarized in the HIPPARCHUS Status window. This window, which is automatically updatedwhenever any of the reported parameters change, will remain available for quick reference whileHIPPARCHUS is in use. A sample Status window is shown in Figure 3.0.Figure 3.0- Sample HIPPARCHUS Status Window

HIPPARCHUS 5.2.1 USER’S GUIDE11 sofTouch“ APpLications

Setup:OBSERVER { V}The positions of celestial objects may be computed geocentrically, or topocentrically (for a given locationon the surface of the Earth), in horizon coordinates (altitude and azimuth) for any date and time. Thesecoordinates are used in producing sky maps, horizon views, tabular displays and when computing theapparent positions of solar system targets and Earth orbiting satellites. To specify the geographiccoordinates of the observer, and the desired time and date, use the OBSERVER dialog under the Setupmenu. The OBSERVER dialog box is shown in Figure 3.1.Figure 3.1 - The Setup:OBSERVER DialogAs indicated in the dialog, the geographic coordinates of the observer are entered in degrees, minutes, andseconds of arc. The LATITUDE and LONGITUDE are each entered as a single number as shown in Figure3.1. In this example the latitude is +39 degrees, 40 minutes, 15.0 seconds, and the longitude is -76degrees, 55 minutes and 10.5 seconds. In keeping with standard astronomical conventions, positivelatitudes are north of the equator and positive longitudes are east of the Greenwich meridian. Latitudesmay range from -90 degrees to +90 degrees, longitudes may range from -180 degrees to +180 degrees.The observer’s ALTITUDE, above mean sea level, also may be entered through this dialog.When precise coordinates are unknown or notneeded approximate geographical coordinates maybe input by pointing to the observer’s location on aworld map. To do this, select the MAP INPUToption. A map of the world will be displayed, asshown in Figure 3.2. Just move the arrow cursorto the desired location and click the mouse toindicate the observers’ geographical location.Figure 3.2 - MAP Input Option

HIPPARCHUS 5.2.1 USER’S GUIDE12 sofTouch“ APpLications

The observer’s geographical coordinates are always used in determining the local sidereal time.Ephemerides and positional computations of the Sun, Moon, planets, minor planets, comets and artificialEarth-orbiting satellites may be reduced to either geocentric or topocentric coordinate reference frames. Ifthe TOPOCENTRIC option is selected (rather than GEOCENTRIC) then topocentric parallax corrections forall solar system objects will be applied, and the coordinates of those objects will be referred to theobserver’s geographic location.A specific observational epoch (time and date) may be entered in either of two formats; the Gregoriancalendar date and Universal Time, or the Julian date and fractional day. Or, the current time and date asdetermined from the Macintosh system clock may be used. The input format which is desired is specifiedby clicking either the U.T. DATE, JULIAN DATE, or USE U.T. = SYSTEM CLOCK TIME button in thedialog box. In Figure 3.1 the U.T. DATE is selected.The Gregorian (U.T.) date is specified in the form year, month (01-12), day of month, as shown in theexample. A B.C. date should be entered a negative number. The date in the example corresponds toAugust 15, 1993. The Universal Time is entered in the form hour, minute, second (to the nearest tenth ofa second). The example shown corresponds to 0 hours 00 minutes and 0.0 seconds U.T. If the U.T.DATE input format is selected, any entries in the JULIAN DATE section will be ignored as input. If thedialog is exited by clicking on OK, the Julian Date will be computed from the supplied U.T. date and time,and will be displayed in the JULIAN DATE section the next time the OBSERVER dialog is requested.If the JULIAN DATE input format is selected the integral Julian day number should be entered in theJULIAN DATE box, and the fractional part of the JULIAN DATE in the box labeled FRAC. If the JULIANDATE input format is selected, any entries in the U.T. DATE section will be ignored as input. If the dialogis exited by clicking on OK, the U.T. Date and time will be computed from the supplied Julian date, andwill be displayed in the U.T. date and time section the next time the OBSERVER dialog is requested."To facilitate chronological reckoning, the system of Julian day (JD) numbers maintains acontinuous count of astronomical days, beginning with JD 0 on 1 January 4713 B.C., Julianproleptic calendar... the Julian day begins at noon, whereas the calendar day begins at thepreceding midnight." - (Ref 4, p. L5)The Julian proleptic calendar omits a year zero when transitioning from A.D. to B.C. dates. Standardastronomical convention, however, retains a year zero for temporal continuity in expressing Gregoriandates. HIPPARCHUS, being astronomically oriented, also includes a year zero in converting fromGregorian to Julian dates (and vice versa). Therefore, a B.C. date in the Julian proleptic calendar willhave a numerical value for the year which is one less that of the "Astronomical year" kept by Hipparchus.If you have selected the USE U.T. = SYSTEM CLOCK TIME option, then you must also indicate what zonetime your Macintosh system clock is keeping. This is done by entering the offset between Universal Timeand your Macintosh system clock in the + HOURS numeric field qualifying the USE U.T. = SYSTEMCLOCK TIME option. For example, if your system clock is keeping Eastern Daylight Time enter a timezone correction of +4 hours. For time zones in the eastern hemisphere enter a negative number of hours.Note: The specification of the time and date for the computation of topocentric coordinates in theOBSERVER dialog does not alter or affect the coordinate epoch selected in the CATALOG dialogunder the Setup menu. Hence, the topocentric coordinates of target objects will be computed basedupon the Right Ascensions and Declinations for the currently selected epoch.

HIPPARCHUS 5.2.1 USER’S GUIDE13 sofTouch“ APpLications

If the dialog is exited by clicking on CANCEL, then any entries made in the dialog will be ignored, and thecoordinate and time specifications which were in place before the OBSERVER dialog was invoked will beretained.

Setup:CATALOG { L}The Setup:CATALOG dialog allows you to specify the manner in which stellar catalog entries are to beretrieved. Generally, the CATALOG item would be chosen before the STARS or RETRIEVE items.CATALOG is used to specify if the data, when retrieved, are to be merged with a previous selection (ifany), or if previously selected catalog entries are to be discarded before new data are retrieved.CATALOG is also used to establish what coordinate transformations, if any, are to be applied to theselected catalog entries either before or after those entries are retrieved. The CATALOG dialog is shownin Figure 3.3.Figure 3.3 - The Setup:CATALOG Dialog.The first section of the CATALOG dialog is headed CATALOG SELECTION OUTPUT and offers a choice oftwo options, one of which must be specified. The NEW SELECTION FROM CATALOG option should bechosen if catalog entries which had been previously retrieved are to be discarded before a new retrieval isdone. The second option - MERGE WITH PREVIOUS SELECTION - will cause subsequent catalogretrievals to be merged with any prior retrievals. The currently specified CATALOG SELECTION OUTPUToption will remain in effect for all catalog retrievals which follow.Note: Catalog entries are not retrieved by the CATALOG item. CATALOG is only used to specifyhow the data in the catalog are to be treated when a retrieval (see Setup:RETRIEVE) is requested.The second section of the CATALOG dialog, headed TRANSFORMATIONS, is used to specify how thestellar coordinates of the selected catalog entries are to be transformed (if a transformation is desired) andwhen the transformation is to take place. Transformations, here, include both precession of the stellar

HIPPARCHUS 5.2.1 USER’S GUIDE14 sofTouch“ APpLications coordinates from one epoch to another, and the application of proper motions. Precession and propermotion computations may be applied separately or both may be selected. Both of these transformationsmay be applied either before the stars are selected from the source catalog, or after the data areRETRIEVEd. Applying these transformations to the catalog data before the data are retrieved may berather time consuming, as ALL data in the catalog are transformed. Indeed, to precess all 9096 stars in theHIPPARCHUS database from one date to another requires about 16 minutes on a standard Macintosh SE.Note that the stellar coordinates in the source catalog file itself are unaltered by these transformations.Thus, if a subsequent data retrieval is requested from the same source catalog file, the epoch of that catalogfile is unchanged.The third section of the CATALOG dialog is used to specify the Besselian date of the equator and equinoxof the coordinate system to which stellar coordinates are to be precessed (if precession has been selectedunder TRANSFORMATIONS). The INITIAL (catalog) epoch is indicated in the dialog. The date of theFINAL (target) epoch must be entered as a decimal year, with a fractional part if desired. B.C. datesshould be entered as negative numbers. If stellar coordinates are precessed BEFORE retrievals are madefrom the catalog then the initial epoch reported in the CATALOG dialog is updated to reflect the fact thatthe FINAL epoch specified has become the new INITIAL epoch. If the FINAL and INITIAL epochs havethe same value then no precessional transformation will be applied, even if specified in theTRANSFORMATIONS section of the dialog.Instantaneous stellar positions may be corrected for proper motions either for the specified precessionalepoch (i.e., the date of the equator and equinox of the coordinate system), or for the observational epoch(time and date) specified in the SETUP:Observer dialog. For example, you may compute theinstantaneous position of stars (correcting for proper motions) for a particular observational epoch, andthen transform those positions to a coordinate systems whose equator and equinox are referenced toanother date. The choice is made by selecting either PRECESSIONAL EPOCH or OBSERVATIONAL EPOCHin the PROPER MOTIONS TO section of the SETUP:CATALOG dialog.

HIPPARCHUS 5.2.1 USER’S GUIDE15 sofTouch“ APpLications

Setup:STARS { A}The STARS item in the Setup menu will invoke a dialog which is used to specify range and exact matchcriteria which will be applied when catalog entries are retrieved. As shown in Figure 3.4, the central areaof the STARS dialog (headed by ITEM) lists the names of the numerical stellar catalog fields recognizedby HIPPARCHUS. These field names represent the Right Ascension (RT ASCENSION), DECLINATION,V MAGNITUDE, Proper Motion Components in Right Ascension and Declination (PROP MOT RA andPROP MOT DEC, respectively) and the Yale Bright Star Catalog Number (YALE BS NO). To the left ofeach ITEM name is a series of four buttons, headed MATCH ON, MATCH OFF, RANGE ON and RANGEOFF. For each item, only one of these buttons may be activated at one time. To the right of each itemname are two editable text fields headed by MINIMUM and MAXIMUM.Figure 3.4 - The Setup:STARS DialogWhen stellar catalog entries are retrieved, the RANGE and MATCH criteria specified in the STARS dialogare checked. Only those catalog entries which satisfy all of the criteria specified in the STARS dialog willbe retrieved.

EXACT

MATCH

CRITERIA - If you wish to retrieve a catalog entry, or entries, with a specificcharacteristic click MATCH ON for that ITEM and enter the value of that ITEM in the editable text fieldheaded by MINIMUM. For example, if you wish to search the catalog for all stars whose V magnitude isexactly equal to 4.0, click MATCH ON to the left of V MAGNITUDE and enter 4.0 in the editable text fieldheaded MINIMUM to the right of V MAGNITUDE. Only those stars whose V magnitudes are exactly 4.0,in the catalog, will be selected. Note that the MATCH and RANGE criteria for the other ITEMs are still in

HIPPARCHUS 5.2.1 USER’S GUIDE16 sofTouch“ APpLications effect. If RANGE ON was selected for RT ASCENSION then only those stars with V magnitudes of 4.0which fell within the range of right ascensions specified would be selected. If you wish to specify a matchcriteria with no regard to any other

ITEMs then be sure to specify MATCH OFF or RANGE OFF for thoseother ITEMs. If you wish to retrieve the catalog entry for the star whose Yale Bright Star number is 5896,click MATCH ON next to YALE BS NO, enter 5896 in the MINIMUM editable text area, and click MATCHOFF for all other ITEMs.

RANGE

CRITERIA - You may select stellar catalog entries based upon the range of one or more ITEMs.Turn on RANGE criteria by clicking RANGE ON next to the item of interest, and specify the allowable rangein the associated MINIMUM and MAXIMUM editable text fields. For example, to select stars withdeclinations between -10� and +15�, click RANGE ON to the left of DECLINATION and enter -100000 and+150000 in the MINIMUM and MAXIMUM fields, respectively.

COMBINING

AND

MATCH

CRITERIA - Selections from the catalog may be very generallyspecified using the RANGE dialog, by mixing RANGE and MATCH criteria. Consider the followingexamples:1. Select all northern hemisphere stars between right ascensions of 12h and 15h 30m. ClickRANGE ON for these items, enter 120000 and 153000 for the MINIMUM and MAXIMUM RTASCENSION; and 0 and 900000 for the MINIMUM and MAXIMUM DECLINATION. ClickRANGE OFF for all other ITEMs.2. Same coordinate range as example 1, but only allow stars brighter than V magnitudes of 3.5.Same coordinate RANGE specifications as example 1, but also specify 3.5 as the MAXIMUMvalue for V MAGNITUDE and click RANGE ON for V MAGNITUDE.3. Same as example 2, but allow only stars whose V magnitudes are exactly equal to 3.5. Same asexample 2, but enter 3.5 in the MINIMUM field for V MAGNITUDE and click MATCH ON for thisfield.With the exception of Maximum V magnitude, the default MINIMUM and MAXIMUM values in theSTARS dialog correspond to the full range of values for each of the ITEMs. The maximum allowable Vmagnitude is +7.96.

STELLAR DUPLICITY AND VARIABILITY - The RANGE of catalog data to be retrieved may bequalified based upon the characteristics of stellar duplicity (or multiplicity), and variability. Any starswhich are actually double (or multiple) systems, or are variable are so noted in the Hipparchus stellarcatalog. Three check boxes, labeled SINGLE STARS, DOUBLE STARS and VARIABLE STARS may befound in the lower left corner of the STARS dialog. When checked, only stars with those characteristicswill be considered in subsequent data retrievals. By default all three are checked, thereby enabling theretrieval of all stars in the HIPPARCHUS stellar catalog. If any of these check boxes are deselected, thenonly the appropriate subset of stars will be available for retrieval, subject of course, to the RANGE andMATCH criteria in effect.

STELLAR SPECTRA - Further qualification by stellar spectral type may also be specified via theSetup:STARS dialog. To enable qualification by spectral type, enable the check box labeled SPECTRUM,and enter the desired spectral type in the text box to the right of the SPECTRUM label. Spectral typematching, in the Hipparchus database, is done on a character by character basis. Hipparchus uses thestandard astronomical nomenclature for specifying spectral type (spectral and luminosity classes, andanomalous spectral features). Thus, if the spectral type entry is K2, only stars of spectral class K2 will beenabled for retrieval. In that case K2 stars of any luminosity class will be enabled. If only K2 dwarf stars

HIPPARCHUS 5.2.1 USER’S GUIDE17 sofTouch“ APpLications are to be considered, then K2V should be entered in the SPECTRUM text window. The spectrum windowis case sensitive. Hence, to enable retrieval of only B-emission stars, the SPECTRUM text must be enteredas Be, not as BE. SPECTRUM qualification is applied in addition to the MATCH and RANGE criteria andother qualifications in effect.

MERGED

RANGE

AND

MATCH

CRITERIA - Suppose you wish to select all stars in the catalog whichfall between the range 12h to 15h or 18h to 20h in right ascension. Here you want multiple specificationsfor one ITEM. To accomplish this, first select Setup:STARS and specify 120000 and 150000 in theMINIMUM and MAXIMUM RANGE fields, respectively, for RT ASCENSION. Exit Setup:STARS byclicking OK. Select the RETRIEVE item from the Setup menu to retrieve all stars between 12h and 15hright ascension. Next, select the CATALOG item from the Setup menu, and click on MERGE WITHPREVIOUS SELECTION, and exit by clicking OK. Select the STARS item from the Setup menu again, andspecify 18000 to 20000 for the range in RT ASCENSION. Exit Setup:STARS by clicking on OK, andretrieve the catalog entries for these stars from using the RETRIEVE item from the Setup menu. The twoselections will be merged together. In this manner, complex selections may be made from the catalog.Using the MERGE WITH PREVIOUS SELECTION option (in the CATALOG dialog) successive retrievesfrom the catalog will be merged by logically oring the RANGE and MATCH criteria between two or moreretrieves.When all RANGE, MATCH and stellar qualification criteria have been entered click OK or CANCEL to exit.If you click OK, all of the numerical entries will be checked. If an entry error was made in any of theeditable text fields, the STARS dialog will be erased from the HIPPARCHUS window, and an error dialogwill appear. If such an error dialog appears (see Figure 2.4), click OK after you have read the errormessage. The STARS dialog will again appear in the HIPPARCHUS window. Correct the error and clickOK. You will not be permitted to exit the Setup:STARS dialog with a pending, uncorrected entry error,unless you click CANCEL. If you exit the Setup:STARS dialog by clicking on CANCEL, match criteriawhich were in effect when the STARS dialog opened will be restored to their previous values.Note: Setup:STARS does not actually retrieve entries from the stellar catalog, it only sets up theRANGE, MATCH and qualification criteria which will be used whenever data are retrieved.Note: The time required to retrieve data from the catalog (see the following section) can be reducedby turning off RANGE or EXACT MATCH checking for those items for which unqualified retrievalwill be desired.Note: If RANGE and MATCH criteria are turned OFF for all ITEMs, qualification for single, doubleand variable stars enabled, and spectral qualification disabled then the entire stellar catalog will beselected.

HIPPARCHUS 5.2.1 USER’S GUIDE18 sofTouch“ APpLications

Setup:RETRIEVE { R}To retrieve entries from the stellar catalog, select the RETRIEVE item from the Setup menu.HIPPARCHUS will retrieve data from the currently specified stellar catalog file (see the Setup:CATALOGmenu). The retrieval will be constrained by the RANGE, MATCH and qualification criteria currently ineffect as specified in the Setup:STARS dialog. Setup:RETRIEVE will apply transformations (precession,and/or proper motions) to the stellar coordinates if this is specified in the Setup:CATALOG dialog.Coordinate transformations affect only the retrieved data, and will not alter the contents of the stellarcatalog files.If NEW SELECTION FROM CATALOG was specified in the Setup:CATALOG dialog, then any previouslyselected catalog entries will be discarded before the new retrieval takes place. If MERGE WITH PREVIOUSSELECTION was specified in Setup:CATALOG then the stellar catalog entries which are retrieved will bemerged with the previous retrieval. In either case, an informational dialog will appear advising you of thenumber of stars which were retrieved, and if applicable, how many stars resulted from the merging ofretrieves. Figure 3.5 show examples of the Setup:RETRIEVE informational dialog.Figure 3.5 - Sample Setup:RETRIEVE dialogsNote: While stellar coordinates will be affected by any coordinate transformations specified in theSetup:CATALOG dialog, the minimum and maximum RT ASCENSION and DECLINATION fieldsin the Setup:STARS dialog will remain as entered. Thus, it is possible for some, or all, of thestars RETRIEVEd to precess, or move due to their proper motions, out of the RT ASCENSION andDECLINATION range specified via Setup:STARS. This may happen if stellar coordinates aretransformed after stellar targets are selected. In that case fewer stars may be mapped or tabulatedthan reported as retrieved by Setup:RETRIEVE.

HIPPARCHUS 5.2.1 USER’S GUIDE19 sofTouch“ APpLications

Setup:PLANETS { P}The PLANETS item invokes a dialog which is used to specify which solar system objects, if any, are to bepermitted for display or tabulation from items on the HIPPARCHUS StarSky and SolarSystem menus.(See the PLANETS option for the StarSky STAR CHART, SKY MAP and HORIZON items, and thePLANETARY EPHEMERIS item on the SolarSystem menu). The Setup:PLANETS dialog box isshown in Figure 3.6. Initially, all eight planets, the sun, and the moon are selected. To disable (or re-enable) the display or tabulation of one or more solar system objects, click on the check box next to thatobjects’ name. If an X appears in the associated check box then that object is enabled. If the check box isempty then the associated object is disabled.Figure 3.6 - The Setup:PLANETS Dialog.When ephemerides of solar system objects, comets, and asteroids (minor planets) are computed, theequatorial coordinates of the selected solar system objects will be determined for the Universal Time anddate (or Julian date) specified by the current values in the Setup:OBSERVER dialog. These coordinateswill be precessed either to the time and date specified in the Setup:OBSERVER dialog, or to the epochaldate (equator and equinox) of the catalog as specified in the Setup:CATALOG dialog. This choice is madeby clicking on either OBSERVER DATE or CATALOG DATE in the Setup:PLANETS dialog.To exit the Setup:PLANETS dialog click on OK or CANCEL. If you exit by clicking on CANCEL then anyentries you made during the dialog session will be forgotten, and the Setup:PLANETS dialog will berestored to its prior state.The Setup:PLANETS dialog may also be used as an entry route into the Setup:COMET-MINOR PLANETdialog. Selection of the COMET/M.P. option will terminate the Setup:PLANETS dialog.

HIPPARCHUS 5.2.1 USER’S GUIDE20 sofTouch“ APpLications

Setup:COMET-MINOR PLANET { M}The Setup:COMET-MINOR PLANET dialog allows you to enter or modify the Keplerian orbital elementsfor a comet or minor planet. These elements are used when computing positions of this solar system bodyby StarSky:STAR CHART, StarSky:HORIZON, SolarSystem:COMET-MP EPHEMERIS, and whencentering a StarSky:SKY MAP on the instantaneous position of the comet or minor planet. TheSetup:COMET-MINOR PLANET dialog will also be displayed if COMET/M.P. is selected in theSetup:PLANETS dialog.This dialog (as exemplified in Figure 3.7) provides several options for specifying the orbital characteristicsof a comet or minor planet. Each section of the dialog is discussed in detail.Figure 3.7 - The COMET-MINOR PLANET (Solar System) Dialog.An orbital ephemeris (the position of an object in the sky as a function of time) for a comet or minor planetis computed from a set of parameters referred to collectively as the "orbital elements". The set of orbitalelements include:aThe semi-major axis of the orbit (in Astronomical Units)nThe mean motion of the object (in Degrees per Day)eThe eccentricity of the orbital ellipseiThe inclination of the orbit to the ecliptic plane (in Degrees)wThe argument of the perihelion of the orbit (in Degrees)WThe heliocentric longitude of the ascending node of the orbit (in Degrees)

HIPPARCHUS 5.2.1 USER’S GUIDE21 sofTouch“ APpLications

These elements are entered in the upper left hand side of the COMET-MINOR PLANET dialog. Incircumstances where the elements a and/or n are not be known, but the object’s perihelion distance, q, isthen a or n can be computed. Or, if a, Mo (the mean anomaly), and the Epoch of the osculation date areknown, then n can be computed. In the former case enter the value of q (in Astronomical Units) in theupper right hand side of the dialog, and select the COMPUTED rather than the INPUT option for either a,or n, or both. In the latter case enter, select COMPUTED rather than INPUT for click n, click the Mo(epoch) button, enter the associated value of the mean anomaly, and the osculation epoch in thePERIHELION or EPOCH fields.The elements i, w, and W are referred to the equator and equinox of a particular date. This need not be thesame reference epoch which HIPPARCHUS is currently using for it’s stellar catalog data. The date of theequator and equinox for the elements i, w, and W are entered to the right of these elements in the COMET-MINOR PLANET dialog.Either the time and date of the orbital perihelion, or the orbital mean anomaly (Mo), and the osculationepoch, must be entered. Select either PERIHELION or EPOCH, or the Mo (epoch) option to indicatewhich type of entry is to be used. The instant of perihelion may be entered as either a GregorianDate/Universal Time or as a Julian Date and Fractional Day. (Please see Setup:OBSERVER for moreinformation on time formats in HIPPARCHUS). Select the desired input format by choosing either theU.T. DATE or JULIAN DATE option in the lower left hand side of the dialog, then enter the instant ofperihelion or the mean anomaly using the input format shown in the dialog.The name of the object should be entered in the text field immediately to the left of the COMET/M.P.buttons. In this example, the object’s name, 1991L, appears in this field. This name will appear on SKYMAPs which are centered on the instantaneous position of the object, on annotated orbital track inHORIZON views and STAR CHARTs, and on tabular orbital ephemeris reports. Specify whether theobject is a comet or a minor planet by clicking either the COMET or the M.P. button to the right of theobject’s name. The distinction is important, and is used, when apparent visual magnitudes of the objectare computed.The photometric constants g and k are used in predicting the apparent visual magnitude of the object. g isthe object’s absolute magnitude. k has different meanings if the object is a comet or a minor planet. If acomet, k is a constant which varies from comet to comet, and usually will be in the range of 5 to 15. If theobject is a minor planet then k is it’s phase coefficient. If the phase coefficient is unknown than anappropriate value to use is 0.023.sofTouch APpLications does not maintain, nor provide, minor planet and comet orbital elements, butincludes the ability to import updated elements as provided in the Minor Planet Electronic Circulars(MPEC) . The MPECs are published on behalf of Commission 20 of the International AstronomicalUnion by the Minor Planet Center, Smithsonian Astrophysical Observatory, Cambridge, MA 02138,U.S.A. (e-mail contact marsden@cfa.harvard.edu or williams@cfa.harvard.edu), and are currentlydistributed to subscribers by e-mail as ASCII TEXT files.To create an MPEC orbital elements file which can be used by HIPPARCHUS use an editor or textprocessor to extract those records of the MPEC from the Orbital elements: line to the line containing the P,H, and G data values (as shown in Figure 3.8). Save the extracted records in as plain ASCII TEXT file.A sample MPEC orbital elements file called 1993 MF may be found in the EXAMPLES folder in yourHIPPARCHUS distribution disk.

HIPPARCHUS 5.2.1 USER’S GUIDE22 sofTouch“ APpLications

Orbitalelements:

1993UC

Epoch1993Oct.20.0TT=JDT2449280.5Williams

M327.98432(2000.0)PQ n0.24658112Peri.322.72823-0.69267061-0.71562049 a2.5186211Node169.92678+0.72074663-0.68209835 e0.6787881Incl.30.95692-0.02705041+0.15042994

P4.00H14.5G0.15

Figure 3.8 - - Format of an MPEC Orbital Element File.To import orbital elements from an MPEC orbital elements file, check the Import MPEC file box at theupper left corner of the dialog. You will be asked to locate the MPEC file through a standard file requestordialog. Once you have located and opened the file the orbital data in the file will be transferred to thedialog. You will then be able to examine and modify any entries you wish through the dialog.To exit the Setup:COMET-MINOR PLANET dialog click OK or CANCEL. By exiting with OK, you aretelling HIPPARCHUS to accept the input in the dialog. These data will be used to compute tabularephemerides when requested through SolarSystem:COMET-MP EPHEMERIS, for overlaying the trackof the defined object in the STAR CHART and HORIZON displays, and for determining the position ofthe field center for SKY MAPs which are centered on the instantaneous position of the object. Exitingwith CANCEL will cause any entries you made in the dialog to be forgotten, and the values which were inplace when the dialog was first displayed will be restored.Note: All numerical fields in the Setup:COMET-MINOR PLANET dialog must be filled in withsome value - blank fields are not allowed. This is true even for fields which are optional, or forfield values which will be replaced by computed values.

HIPPARCHUS 5.2.1 USER’S GUIDE23 sofTouch“ APpLications

The StarSky MenuThe StarSky menu contains seven items; DISPLAY OPTIONS, STAR CHART, HORIZON, SKY MAP,TABLE, SCAN and MESSIER. These items are used to prepare and present catalog data in graphical,tabular, or dialog form. The items on the StarSky menu will generally be selected after any or all of thedesired Setup dialogs have been completed, and catalog data have been retrieved.

StarSky:DISPLAY OPTIONS { 4}The StarSky:DISPLAY OPTIONS item is used toestablish the size and format of the StarSky:STARC H A R T , S t a r S k y : S K Y M A P andStarSky:HORIZON displays. The stars and stellarannotation displayed may be shown in color onMacintosh’s equipped with color display monitors.The control (enabling and disabling) of star colordisplay is established through this dialog (see Figure4.1) and is invoked through this menu item. Toenable the color display of stars click the COLORbutton under the DISPLAY heading.Figure 4.1StarSky:DISPLAY OPTIONS DialogWhen color is enabled stars will be displayed such that the color of each star is representative of the peakwavelength of the star’s spectral energy distribution. Thus, stars of spectral class M are displayed as red,while O stars are blue. Note that this color scheme does not portray the star as it appears to the eye - starsof spectral class A are displayed as green, since this corresponds to the effective peak color in the spectraof such stars. When COLOR is enabled, all annotation (by V-magnitude, star name, catalog number, orspectral class) will also be in color. The color used for the annotation of each star is the same as the colorused to display the star itself. COLOR may be enabled for monochrome monitors, but this is notrecommended as it will have no affect on the display other than taking slightly longer to complete.Color STAR CHARTs, SKY MAPs and HORIZON views may be produced on either a white or blackbackground, as controlled by the WHITE and BLACK buttons under the BACKGROUND heading in theStarSky:STAR COLORS dialog. Both the enabling of star colors, and the selection of the background forcolor star maps should be done prior to the generation of a STAR CHART, SKY MAP or HORIZONview.Note: The selection of a BLACK background when COLOR is not enabled (B/W selected) is notgenerally recommended when using a monochrome display. With some monochrome displays andsystem/screen driver software stars plotted on a black background will not be visible.Monochrome STAR CHARTs, SKY MAPs and HORIZON views may be inverted by using theB/W option provided in their respective option dialogs.

HIPPARCHUS 5.2.1 USER’S GUIDE24 sofTouch“ APpLications

The physical size of the graphical display windows which are created by StarSky:STAR CHART,StarSky:SKY MAP and StarSky:HORIZON is specified through the WINDOW SCALE entry in thisdialog. The default size of the STAR CHART and SKY MAP and HORIZON windows is such that theywill make optimal use of the display area on a 9-inch Macintosh video monitor. When using larger displaymonitors, larger windows may be created by specifying the desired size as a percentage of the default. Forexample, on a 13-inch monitor a WINDOW SIZE of 146% would enlarge the display so a SKY MAPwould fill the vertical extent of the usable area of screen.By specifying a larger WINDOW SCALE only the scale of the STAR CHART, SKY MAP, HORIZONdisplay is affected. The physical size of the graphical symbols used within those display (stars, planets,annotations, etc.) are unaltered. A window size which is larger than the physical size of the displaymonitor may be specified. If this is done than only a portion of the display will fit on the screen. Whenprinting STAR MAPs, STAR CHARTs and HORIZON views, one may wish to specify a window sizewhich corresponds to the physical size of the printing device. In that case, while the entire graphicaldisplay may not fit on a small Macintosh screen, the whole display (if correctly sized) would be printed ata larger scale to fill the printing area. This is somewhat different than specifying an Enlargement in thePage Setup dialog in the File menu (see System Menus). In that case the entire graphic, includingsymbols and annotations are resized when printed.Note: Broadside (landscape) printing should be selected via the Orientation option in the PageSetup dialog (under the FILE menu) when printing with a WINDOW SCALE > 100%.The current display presented in the HIPPARCHUS Status window may be printed in concert with aSTAR CHART and SKY MAP and HORIZON display. To enable the automatic printing of the Statusdisplay whenever these graphics are printed check the ALSO PRINT STATUS WINDOW box in theDISPLAY OPTIONS dialog.

HIPPARCHUS 5.2.1 USER’S GUIDE25 sofTouch“ APpLications

StarSky:SKY MAP { Y}SKY MAP produces a map of the sky either as it appears from a particular topocentric location at a giventime and date, or centered upon a specified location in the sky. The SKY MAP is a polar projectiondisplayed with north up and east to the left, as indicated by a "compass" in the upper left corner of themap. When the SKY MAP item is selected from the StarSky menu, the SKY MAP dialog (shown inFigure 4.2) will be displayed. This dialog is used to specify where in the sky the SKY MAP should becentered, and what area of the sky is to be displayed in the SKY MAP.Figure 4.2- The StarSky:SKY MAP DialogThe center of the SKY MAP is specified by selecting either STAR(BSNO), ZENITH, MESSIER, SOLARSYSTEM or TARGET from the FIELD CENTERs. Selecting ZENITH will center the SKY MAP on theobserver’s zenith (as seen from the geocentric or topocentric location, at the time and date which werespecified in the OBSERVER item in the Setup menu).By selecting STAR(BSNO), the SKY MAP will be centered upon the equatorial coordinates of the starwhose Bright Star catalog number is specified in the adjoining field. If precession and/or proper motiontransformations have been specified by Setup:CATALOG, these transformations will be applied to theselected star used in determining the coordinates of the field center. If you had previously used the INFOoption in StarSky:STAR CHART or StarSky:HORIZON, and clicked OK, the catalog number of the laststar for which INFO was displayed will have been automatically entered into this adjoining field.Selecting MESSIER will cause the SKY MAP to be centered upon the Messier object whose catalognumber is specified in the adjoining field. If a precessional transformation has been specified bySetup:CATALOG, this transformation will be applied to the coordinates of the specified Messier objectused in determining the coordinates of the field center.If SOLAR SYSTEM is selected then the SKY MAP will be centered upon a computed position of a solarsystem target based upon the information last entered under Setup:OBSERVER. When exiting the SKYMAP dialog, by clicking OK, a list of solar system targets is displayed (see Figure 3.6). Select the desiredsolar system target from this list, and choose whether the target position is to be referenced to the equatorand equinox of the stellar catalog or precessed to the date specified in the Setup:OBSERVER dialog. Ifmore than one solar system target is chosen then the first one selected (in list order) will be used. If you

HIPPARCHUS 5.2.1 USER’S GUIDE26 sofTouch“ APpLications select COMET/M.P., the SKY MAP field will be centered upon the instantaneous position of a comet orminor planet computed from orbital data previously entered through the Setup:COMET-MINOR PLANETdialog for the time and date entered in the Setup:OBSERVER dialog. Selecting COMET/M.P. will takeyou out of the SKY MAP dialog. Entering CANCEL from the solar system target list will terminate SKYMAP.If TARGET is selected then the SKY MAP will be centered on the coordinates entered in the TARGET RAand DEC fields. When the SKY MAP dialog is displayed the TARGET RA and DEC fields will already befilled. HIPPARCHUS will initially fill these fields with the coordinates of the vernal equinox. Wheneverstellar catalog data are RETRIEVEd, the TARGET RA and DEC will be set to the mid-point of thecoordinates specified in the Setup:STARS dialog. If you use the StarSky:STAR CHART ZOOM optionthe TARGET RA and DEC will be reset to the center of the ZOOMed field. If you previously selected theSOLAR SYSTEM field center from the SKY MAP dialog, the TARGET RA and DEC will be set to thepreviously computed position. The TARGET RA and DEC fields only have meaning if the TARGET FIELDCENTER is selected.The area of the sky to be displayed in the SKY MAP is entered in the RADIUS field, and is specified indegrees. If the RADIUS is 90�, and the field center chosen is the ZENITH, then the SKY MAP will showthe entire sky as it would appear to the observer for the time and date specified through theSetup:OBSERVER dialog. This is illustrated in Figure 4.3.Figure 4.3 - A Sample SKY MAPClicking on CANCEL in the SKY MAP dialog terminate SKY MAP.

HIPPARCHUS 5.2.1 USER’S GUIDE27 sofTouch“ APpLications

The Julian date, local sidereal time and angular radius of the SKY MAP field are indicated above thenorthwest quadrant of the SKY MAP. The Universal Time and date appear below the south east quadrantof the SKY MAP. The center of the compass indicates if the field is centered on the observer’s zenith (Z)or on a selected target (T). If the field center is the observer’s ZENITH then the observer’s geographiccoordinates are annotated below the south west quadrant the SKY MAP, otherwise the right ascension anddeclination of the selected target will appear in this position. If a solar system target, Messier object, orspecific star was chosen for the field center, the name of the target will appear to the right of the compass,and the target symbol is displayed at the center of the field (eg., see Figure 4.12).The stars which appear on the SKY MAP are selected from the last catalog RETRIEVE (seeSetup:RETRIEVE). Thus, if the previous RETRIEVE was limited in Right Ascension and/or Declination(as specified in the Setup:STARS dialog), then only those stars within the previously specified RANGEwill be displayed on the SKY MAP. If a small area of the sky was RETRIEVEd, it is possible that thisarea is out of the field of the SKY MAP. In that case SKY MAP will report that it has nothing to plot.The sample SKY MAP shown in Figure 4.6 contains only those stars which are brighter than magnitude4.51.The size of the symbol used to indicate the position of a star is related to the stars brightness (Vmagnitude). Brighter stars are plotted with larger plotting symbols. For a given limiting range ofmagnitudes specified in Setup:STARS, the smallest set of plotting symbols possible will be used (to avoid"crowding" in the map).Note, when producing SKY MAPs of large angular radius (eg., 90 degrees) it is advisable to limit therange of stellar magnitudes (using Setup:STARS). While it is possible, of course, to produce an all-skymap to the limiting V-magnitude of the Yale Bright Star Catalog (7.96), the resulting SKY MAP is sodense it is virtually unreadable. Also, as the number of stars increases the time required to prepare andplot the SKY MAP also increases. Hence, generating an all-sky map to the limiting magnitude of thecatalog will not only be so dense as to be nearly unreadable, but will take several minutes to produce.Note: To speed up SKY MAP, use the RT ASCENSION and DECLINATION range check fields inthe Setup:STARS dialog to specify that only the stars in the area of the sky of interest are to beretrieved (by Setup:RETRIEVE) before SKY MAP is invoked, or pre-select the field by ZOOMingfrom a StarSky:STAR CHART or HORIZON view.SKY MAPs may be produced and annotated in color, if a color monitor is in use. Please seeStarSky:STAR COLORS for details.The SKY MAP option box will be displayed along side the SKY MAP. The available options are: INFO,ANNOTATE, DOUBLES, VARS., PLANETS, CONST., GRID, (Rho, Theta), MESSIER, ZOOM, MARK,Print, Save,,MAG†, OK, and CANCEL.

HIPPARCHUS 5.2.1 USER’S GUIDE28 sofTouch“ APpLications

THE I NFO OPTION - Click on this option to obtain information on a particular star displayed on the SKYMAP. You will be advised to "point to a desired star then click mouse, hold and release". When you dothis, a small box will be drawn around the star (to indicate which star HIPPARCHUS thought you pointedto), and the INFO option box will replace the SKY MAP option box. (Hold the mouse button down untilthe INFO option box appears). The INFO option box will display the star’s HR number, RightAscension, Declination (and the epoch of the selected coordinate system), V-magnitude, and propermotion components in R.A. and Dec. (in arc seconds per year). Also displayed are the azimuth and zenithdistance of the star, (A / Z = ) for the time, date, and topocentric location last entered in theSetup:OBSERVER dialog. The last piece of information displayed is the star’s spectral type. In thesample info box, shown in Figure 4.4, HR 0015 is indicated as spectral type B8, and luminosity class IV,with a peculiar spectrum exhibiting lines of both Magnesium and Mercury. Within the INFO option boxyou may select the ANNOTATE, CANCEL, or OK options.Figure 4.4 - The SKY MAP INFO BoxThe INFO box may be exited by clicking on ANNOTATE, OK, or CANCEL. Within the INFO box thesehave the following meaning:CANCEL - return to SKY MAP option box after erasing the small identification square around theselected star.OK - return to SKY MAP option box, leaving the small identification square around the selected star.The Right Ascension of the selected star will be copied to the CONJUNCTION IN RA= field of theSolarSystem:PLANETARY PHENOMENA dialog.ANNOTATE - brings up an annotation dialog which will enable you to annotate the selected star with itsBayer/Flamsted designation (for bright stars), Yale Bright Star (HR) catalog number, V-magnitude orspectral type. When ANNOTATE is selected the small identification box around the star will be erased,and the ANNOTATE option box will replace the INFO option box. Catalog numbers are alwaysannotated as four decimal digits. V-magnitudes are always annotated as three decimal digits, inhundredths of magnitudes. Thus a V-magnitude annotation of 387 indicates a V-magnitude of +3.87.In either case the first character of the annotation will appear directly above the star on the SKY MAPand the remaining characters will be extended to the right. You may choose the font size to be used forannotation. A sample INFO Annotation is shown in Figure 4.5. The default font size of 10 wasoverridden with an entry of 9. If COLOR had been selected in the StarSky:COLOR dialog then the

HIPPARCHUS 5.2.1 USER’S GUIDE29 sofTouch“ APpLications annotation for the selected star will be in the same color as the star itself. Clicking on OK will causethe selected star to be annotated as indicated. Clicking on CANCEL will abort the ANNOTATE option.In either case you will be returned to the SKY MAP option box.Figure 4.5 - The SKY MAP INFO ANNOTATE OptionNote: For correct annotation of Bayer designations, HIPPARCHUS expects the standardSYMBOL font to be resident in your system file. If you have not configured your system filewith the SYMBOL font and intend to use this type of map annotation please do so. Refer to thedocumentation on D/A Font Mover (System 6 users) in your Macintosh System Utilities User’sGuide for details.

THE

ANNOTATE

OPTION - allows you to annotate all stars on the SKY MAP which fall within aspecified range of V magnitudes. Annotation may be by Yale Bright Star Catalog Number, V-magnitude,Bayer/Flamsted designation (where applicable), or Spectral type. When the ANNOTATE option is selectedfrom the SKY MAP option box, the SKY MAP ANNOTATE dialog box will replace the SKY MAP optionbox. Note that this is not quite the same as the ANNOTATE dialog box which appears when ANNOTATE isselected from within the SKY MAP INFO option. Here, the ANNOTATE dialog expects you to enter arange of V-magnitudes (minimum and maximum). All stars on the current SKY MAP within thatmagnitude range will be annotated.When the ANNOTATE dialog is displayed choose map annotation by STAR NAME (i.e., Flamsted/Bayerdesignation), YALE BS (Bright Star) Number, V MAGnitude, or SPECtral type and specify the V-magnitude range of stars to be annotated. If you exit the ANNOTATE dialog by clicking on OK, theANNOTATE dialog will disappear, the SKY MAP will be annotated as specified, and the SKY MAP optionbox will reappear. If you exit the ANNOTATE dialog by clicking on CANCEL then the SKY MAP optionbox will reappear with no map annotation taking place. If you CANCEL the ANNOTATE dialog the valueswhich appeared in the dialog when it was last displayed will be retained, and will appear the next time theANNOTATE dialog is initiated.

HIPPARCHUS 5.2.1 USER’S GUIDE30 sofTouch“ APpLications

Figure 4.6 shows the SKY MAP ANNOTATE dialog. In this example, stars with V MAGnitudes in therange 2.0 to 2.5 have been selected for annotation by V MAGnitude. A section of the resulting annotatedSKY MAP is shown to the left of the ANNOTATE dialog in Figure 4.6. See the section on the SKY MAPINFO ANNOTATE option for a description of the format of annotated values.Figure 4.6 - SKY MAP ANNOTATE OptionNote: SKY MAP will select only those stars which are visible from the geographic location, timeand date specified. If you use StarSky:STAR CHART, HORIZON, TABLE or re-use SKY MAPafter using SKY MAP without first invoking RETRIEVE from the function menu, the StarSkymenu items will only "know about" the stars initially selected by SKY MAP.As an example of the above note, a STAR CHART generated immediately after a SKY MAP may havelarge areas of the sky blank, corresponding to regions which were below the horizon for the last SKYM A P . Similarly, if you generate a 90� radius SKY MAP centered on the zenith, then useSetup:OBSERVER to change the geographic location and generate another SKY MAP (without first usingSetup:RETRIEVE ), only those stars visible from both locations will be displayed on the second SKYMAP.If COLOR had been selected in the StarSky:COLOR dialog then the annotations for the selected stars willbe in the same colors as the stars themselves.

HIPPARCHUS 5.2.1 USER’S GUIDE31 sofTouch“ APpLications

THE

DOUBLES

OPTION - will mark all double (and multiple) stars within the boundary of the SKY MAPwith horizontal bars. An example of this is shown in Figure 4.7. This figure shows all stars brighter thanV magnitude 5.51 within 10� of RA 07h 30m 00s, DEC +32� 30’ 00".Figure 4.7 - SKY MAP DOUBLES option

HIPPARCHUS 5.2.1 USER’S GUIDE32 sofTouch“ APpLications

THE

VARS.

OPTION - will mark all variable stars within the boundary of the SKY MAP with circlesdrawn around those stars. An example of this is shown in Figure 4.8. This is the same field as shown inFigure 4.7, but with all variable stars within the field indicated.Figure 4.8 - SKY MAP VARS option

HIPPARCHUS 5.2.1 USER’S GUIDE33 sofTouch“ APpLications

THE

PLANETS

OPTION - displays the locations of the solar system objects on the SKY MAP. Onlythose solar system objects currently selected will be displayed (see Setup:SOLAR SYSTEM). Solarsystem objects which are out of the field of the SKY MAP for the time, date, and geographic locationspecified (see Setup:OBSERVER) will not be displayed.Figure 4.9 shows the graphic symbols which may be used toindicate the positions of the selected solar system objects on theSKY MAP. Figure 4.9 - Solar SystemObject SymbolsAlternatively, the solar system objects may be displayed asdisks, whose sizes will automatically scale in proportion to thearea of the sky being displayed in the SKY MAP. The choiceis made via a simple selection dialog (shown in Figure 4.10)which will be made available after the PLANETS option isselected.Fig. 4.10 - Planetary Symbols orDisksFigure 4.11 shows a section of a SKY MAP indicating the positions of visible solar system objects.Figure 4.11 - SKY MAP with PLANETS optionNote: If a SOLAR SYSTEM target was selected as the SKY MAP field center and the SKY MAPPLANETS option is invoked you may see the target’s planetary symbol appearing twice on theSKY MAP. This will happen if the field center as specified by the target planet position is definedfor one epoch (as specified in the Setup:CATALOG dialog), and the computed planetary positions(selected by prior invocation of Setup:SOLAR SYSTEM) is referenced to another (i.e., the dateentered in the Setup:OBSERVER dialog).

HIPPARCHUS 5.2.1 USER’S GUIDE34 sofTouch“ APpLications

Figure 4.12 illustrates the use of the SCALE DISKS TO MAP option. This SKY MAP shows a star field ofradius 2.5�, centered on the Sun, on July 11, 1991 at 18h 30m U.T. (There is a total solar eclipse visiblefrom Hawaii, Mexico, Central America and northern South America on this date). Both planetary displayoptions were used to produce this SKY MAP. Note that the disk of the moon is slightly larger than thedisk of the sun (as it would be on this date). Also note that the disks are "transparent", that is any starswhich are occulted will show through the disks.Figure 4.12 - Planetary Disks Scaled to SKY MAPNote: Planetary (and lunar and solar) disks are always scaled to the area of the SKY MAP.Therefore, on maps of large area planetary symbols disks may appear as single pixel points.This option only "makes sense" if a relatively small area of the sky is being displayed.

HIPPARCHUS 5.2.1 USER’S GUIDE35 sofTouch“ APpLications

THE

CONST.

(Constellations) OPTION - will overlay lines on the SKY MAP showing the outlines of theconstellations which are displayed. Individual line segments will be suppressed if a star which defines theoutline of the constellation is not displayed. This will occur, for example, if part of the constellation is notwithin the boundary of the current map, or if the magnitude range currently set is such that some of thefainter stars which define the constellation figure are not displayed. An example of this is shown in Figure4.13 for a field containing all stars brighter than V magnitude 5.50 centered on, and within 40 degrees ofthe North Celestial Pole.Figure 4.13 - SKY MAP with CONST. option

GRID

OPTION - will overlay a radially symmetric andaxially concentric coordinate grid on the SKY MAP. Whenselected, the SKY MAP GRID dialog (as shown in Figure4.14), will be presented to allow you to specify the densityof the grid to apply in the radial and axial directions.Radials, extending outward from the field center, will bedrawn with an azimuthal spacing as specified in theAZIMUTH EVERY Deg. entry in the dialog. The first radialdrawn will be drawn from field center to celestial north.Concentric circles will be drawn outwardly from the fieldcenter, spaced as specified in the Z. DIST. (zenith distance)EVERY Deg. field of the dialog.Figure 4.14 - The SKY MAP GRIDdialog

HIPPARCHUS 5.2.1 USER’S GUIDE36 sofTouch“ APpLications

Clicking OK will cause the grid to be drawn as specified. Clicking CANCEL will exit the GRID optionwithout drawing the GRID.A sample GRID overlay is shown in Figure 4.15. This is a SKY MAP, with a field radius of 5�, centeredon z Tauri (HR1910). All other stars in the field are annotated with their V-magnitudes. The Crab Nebula(Messier object 1, a planetary nebula) is also shown. Radials were drawn every 45� in azimuth, andconcentric circles every 1� outward from the field center.Figure 4.15- SAMPLE SKY MAP GRID Overlay

HIPPARCHUS 5.2.1 USER’S GUIDE37 sofTouch“ APpLications

THE

(RHO, THETA)

OPTION - will cause the title bar to be to be annotated with the instantaneous polarcoordinates of the tip of the arrow cursor as it moves in the StarSky:SKY MAP window. When selected,a blinking line will be drawn from the field center to the tip of the arrow cursor, and will move as thecursor is moved in the window (see Figure 4.16). Figure 4.16 - SKY MAP with (Rho, Theta) OptionRho is the angle measured from the field center to the tip arrow cursor. Theta is the angle, measuredeastward from north, between celestial north and the line joining the field center to the arrow cursor. TheRho and Theta angles are both displayed in degrees. In general, the angles Rho and Theta correspond tothe separation and position angle of points in the field measured from the field center.To terminate the (Rho, Theta) option click and hold down the mouse button until the SKY MAP optionbox reappears.If the currently displayed SKY MAP has a field radius of 90�, and is centered on the observer’szenith, then the Rho and Theta angles correspond to the zenith distance and azimuth.

HIPPARCHUS 5.2.1 USER’S GUIDE38 sofTouch“ APpLications

THE

MESSIER

OPTION - displays the location of all objects in the Messier catalog (with modernextensions) which fall within the spatial boundary of the currently displayed SKY MAP. The positions ofthe Messier Objects will be precessed to the final equator and equinox of the stellar catalog as specified inthe Setup:CATALOG dialog.The six main classes of Messier catalog objects aredenoted by using the graphical symbols shown inFigure 4.17. Messier catalog objects may be annotatedwith their catalog numbers. When the MESSIER optionis selected a simple annotation dialog, as shown inFigure 4.18, will be presented. This dialog is used tospecify whether or not to annotate Messier catalogobjects with their catalog numbers, and if so, what sizefont to employ.Figure 4.17 - Messier Object SymbolsFigure 4.18Messier Object Annotation DialogA sample SKY MAP with Messier catalog objects indicated, and annotated, is shown in Figure 4.19.Figure 4.19 - SKY MAP M(essier Objects) Option

HIPPARCHUS 5.2.1 USER’S GUIDE39 sofTouch“ APpLications

THE

ZOOM

OPTION - allows you use the mouse to "zoom in" on a region of the sky displayed on theSKY MAP. SKY MAP ZOOMs are always performed in a radially symmetric fashion about the fieldcenter.After selecting the ZOOM option, move the cursor to the current SKY MAP display. Within theboundary of the SKY MAP, a blinking circle will follow the cursor. The angular radius of the ZOOMcircle will be indicated in the SKY MAP title bar, and will update as the cursor is moved. Clicking themouse will select the region interior to the blinking circle. That region will be redisplayed at the full scaleof the SKY MAP.Note: ZOOM implicitly RETRIEVEs stellar information from the catalog. Hence, if you were toproduce a stellar table (using StarSky:TABLE) or a STAR CHART (using StarSky:STARMAP) after ZOOMing with SKY MAP, only those stars selected by ZOOM will appear. SKYMAP’s ZOOM does not affect any of the Setup:STARS parameters. Hence, a ZOOMed SKYMAP may look sparse, if a small area is selected, and the limiting magnitude of the initial SKYMAP is restricted.A sample use of the SKY MAP ZOOM option is shown in Figure 4.20.Figure 4.20 - The SKY MAP ZOOM Option

MAG†

OPTION - allows you to easily redraw the SKY MAP to a different (brighter or fainter)limiting magnitude. To use the MAG† option, enter the desired limiting magnitude in the MAG† field andclick OK. A dialog which indicates how many stars were selected, to the new limiting magnitude, will bedisplayed. After you acknowledge that dialog, the SKY MAP will be redrawn. Note: the limitingmagnitude selected via the MAG† option will be used to automatically update the MAXIMUM V-MAGNITUDE field in the Setup:STARS dialog.

HIPPARCHUS 5.2.1 USER’S GUIDE40 sofTouch“ APpLications

THE

MARK

OPTION - MARK will allow you move the pointer-cursor to any arbitrary position on theSKY MAP and mark that position with or without annotations. After selecting MARK, HIPPARCHUSwillwill ask you to "Point and Click/Hold". Move the pointer-cursor to the position you wish to mark. As you move thecursor, the field coordinate of the cursor (Rho, Theta) will bedisplayed in the title bar. Click the mouse (and hold for about asecond) until the MARK annotation option dialog box (Figure4.21) appears. The selected point may be annotated fieldcoordinates or with any text string. If you select N o Annotation the point will be marked but not annotated.Figure 4.21 - The MARK Option

Figure 4.22 - Sample MARK/Coordinates Option

Print

OPTION - At any time the content of the StarSky:SKY MAP window may be printed on theoutput device which was last selected via the CHOOSER. The page format and printer outputcharacteristics should be established by the File:PAGE SETUP and File:PRINT SETUP dialogs,respectively. The specific nature of these dialogs will depend upon the type of output device, and driversoftware, you have selected through the CHOOSER.

Save

OPTION - At any time the content of the StarSky:SKY MAP window may be saved as a PICTfile. When the Save option is selected a standard file requestor dialog will be invoked to allow you tospecify the destination and name of the export PICT file. Other Macintiosh applications may then importthe HIPPARCHUS graphical displays as PICT objects.

OK OPTION - will exit the SKY MAP menu item without erasing the SKY MAP from theHIPPARCHUS window. When exiting StarSky:SKY MAP the T A R G E T coordinates in theStarSky:SKY MAP dialog will be updated to reflect the final coordinates of the field center. This will beevident the next time StarSky:SKY MAP is selected. HIPPARCHUS will then be idle, waiting for yournext menu item selection.

CANCEL

OPTION - will exit the SKY MAP menu item and erase the HIPPARCHUS window.HIPPARCHUS will then be idle, waiting for your next menu item selection.

HIPPARCHUS 5.2.1 USER’S GUIDE41 sofTouch“ APpLications

StarSky:STAR CHART { C}The STAR CHART item in the StarSky menu is used to produce charts of selected regions of the sky.The area to be charted (i.e., the range in Right Ascension and Declination) may be specified through theSetup:STARS dialog. The chart may also be constrained to include only those stars which satisfy otherrange, match or qualification criteria in the Setup:STARS dialog. The STAR CHART which is producedis a Mercator projection of the region of the sky selected, centered on the mid-RA and mid-DEC of thecurrent coordinate range. The boundaries of the STAR CHART will automatically be scaled to makeoptimal use of the StarSky:STAR CHART window while containing only those stars currently selectedfrom the catalog.When StarSky:STAR CHART is selected, the message "PREPARING StarSky:STAR CHART" willappear in the HIPPARCHUS window. Stars which fall within the range of values, or match theSetup:STARS criteria will be selected. If you specified that the stellar coordinates transformations(precession and proper motion) should be applied after catalog data are retrieved (see the CATALOG itemin the Setup menu), those transformations will take place at this time. You will see the message"PRECESSING STARS xxxx TO yyyy" appear in the HIPPARCHUS window. The precessionalcomputations are applied in "chunks" of 1000 stars. HIPPARCHUS will report its progress by updatingthe xxxx and yyyy counter in this message as it proceeds. If no stellar catalog entries were retrieved (seeSetup:RETRIEVE), an advisory dialog will be invoked, and StarSky:STAR CHART will terminate.The size of the symbol used to indicate the position of a star is related to the stars brightness (Vmagnitude). Brighter stars are plotted with larger plotting symbols. For a given limiting range ofmagnitudes specified in Setup:STARS, the smallest set of plotting symbols possible will be used (to avoid"crowding" in the chart). The boundaries of the chart are annotated with the Right Ascensions andDeclinations of the boundaries.STAR CHARTs may be produced and annotated in color, if a color monitor is in use. Please seeStarSky:STAR COLORS for detailsA sample STAR CHART is shown in Figure 4.23. All stars brighter than V magnitude 4.51 are shown onthis STAR CHART. The stellar coordinates specified in the Setup:STARS dialog indicated that the entiresky should be used (000000 to 240000 in R.A. and -900000 to +900000 in DEC). The axes of the STARCHART are automatically scaled to include only those stars selected.

HIPPARCHUS 5.2.1 USER’S GUIDE42 sofTouch“ APpLications

Figure 4.23 - STAR CHART of entire catalog with V magnitude £ 4.50Note, when producing all-sky, or very large scale STAR CHARTs, it is advisable to limit the range ofstellar magnitudes (using Setup:STARS). While it is possible, of course, to produce an all-sky map to thelimiting V magnitude of the Yale Bright Star Catalog (7.96), the resulting STAR CHART is so dense it isvirtually unreadable. Also, as the number of stars increases the time required to prepare and plot theSTAR CHART also increases. Hence, and all-sky map to the limiting magnitude of the catalog will notonly be so dense as to be nearly unreadable, and will take several minutes to produce.After the STAR CHART is displayed, the STAR CHART option box will be presented. The STARCHART options are INFO, ANNOTATE, VARS., PLANETS, B/W, GRID, ZOOM, DOUBLES, CONST.,MAG†, MESSIER, A. SAT., COMET/MP, MARK, CANCEL and OK. Most of the options available forSTAR CHART are similar in function to the SKY MAP options. Only those options whose behaviorsdiffer than those for SKY MAP are described in this section. Please see StarSky:SKY MAP for additionaldetails.

THE

INFO

OPTION - The INFO option in STAR CHART works in the same manner as the INFO optionfor the SKY MAP, with two additional features. As you move the arrow cursor around, in the STARCHART, the celestial coordinates (Right Ascension and Declination) of the tip of the arrow are displayedin the title bar. The format of the coordinate display is HHMMSS –DDMMSS, as shown in Figure 4.24.These coordinates will update continuously until you click the mouse to obtain information on the desiredstar. When you select a star, and click OK in the resulting INFO dialog, the catalog number of that starwill be automatically copied to the STAR(BSNO) field of the StarSky:SKY MAP dialog. This provides asimple means for centering a SKY MAP on a pre-selected stellar target. The Right Ascension of the

HIPPARCHUS 5.2.1 USER’S GUIDE43 sofTouch“ APpLications selected star will be copied to the CONJUNCTION IN RA= field of the SolarSystem:PLANETARYPHENOMENA dialog.Figure 4.24 - INFO option coordinate display

THE

ZOOM

OPTION - allows you use the mouse to select a region of the sky displayed on the SKYMAP. When you select ZOOM a message telling you how to ZOOM will replace the SKY MAP dialogbox. As indicated by the message, to select a region of the sky from the SKY MAP:1. Move the arrow cursor to the north east corner of the desired area.2. Click, and hold down the mouse button.3. While holding down the mouse button, drag the mouse to the south west corner of the desired area.A box will be drawn around the drag area as you move the mouse.4. Release the mouse button.When you have done this the SKY MAP will be erased from the HIPPARCHUS window. New RightAscension and Declination range limits will be established based on your ZOOM selection. These limitswill appear in the minimum and maximum fields of the Setup:STARS dialog the next time it is invoked.The limits chosen will always include the entire area selected with ZOOM, though one coordinate rangemay be somewhat larger. HIPPARCHUS will always try to make optimum use of its window area, whilefulfilling the ZOOM request. The TARGET coordinates of the FIELD CENTER in the StarSky:SKY MAPdialog will be set to the center of the ZOOMed region. ZOOM will then retrieve those stars which fallwithin the new coordinate boundaries from the catalog. An informational dialog (the same one you seewhen you select RETRIEVE from the Setup menu) will inform you of the number of stars selected. TheSTAR CHART will then be redrawn using the new boundaries, filling as much of the HIPPARCHUSwindow as possible.Note: You can cancel a ZOOM request by dragging the mouse (in step 2 above) to the north or eastof the starting point of the initial position for the ZOOM. In that case the ZOOM box will shrinkand disappear, and when the mouse button is released the ZOOM request will be ignored.Note: ZOOM implicitly RETRIEVEs stellar information from the catalog. Hence, if you were toproduce a stellar table (using StarSky:TABLE), SKY MAP (using StarSky:SKY MAP) orHORIZON (using StarSky:HORIZON) view after ZOOMing with STAR CHART, only those starsselected by ZOOM will appear. ZOOM does not affect any of the other Setup:STARS parameters.Hence, a ZOOMed STAR CHART may look sparse, if a small area is selected, and the limitingmagnitude of the initial STAR CHART is restricted. Figure 4.25 shows a STAR CHARTproduced after ZOOMing on a selected region of the sky (Ursae Majorous) in Figure 4.24. Thelimiting magnitude of the ZOOMed STAR CHART is the same as the initial STAR CHART.

HIPPARCHUS 5.2.1 USER’S GUIDE44 sofTouch“ APpLications

Figure 4.25 - Sample STAR CHART after ZOOMingTo produce a "deeper" STAR CHART of the same field, enter the desired limiting V-magnitude in theMAG† field and click OK. Figure 4.26 is of the same area of the sky as Figure 4.25, but to the limitingmagnitude of the Yale Bright Star Catalog. In this example stars with V-magnitudes between -1.46 and+3.31 (inclusive) were labeled with their STAR NAMEs using the ANNOTATE option. The INFO optionwas then used to annotate several stars with their spectral classifications.Figure 4.25 - Sample STAR CHART with ANNOTATE option

HIPPARCHUS 5.2.1 USER’S GUIDE45 sofTouch“ APpLications

THE

PLANETS

OPTION (

ORBITAL TRACKS

) - STAR CHART not only allows you to display theinstantaneous positions of the major solar system bodies, but also gives you the option to display theirmotions projected on the STAR CHART. When you select the PLANETS option a dialog similar to the onediscussed in Figure 4.13 will be displayed, but with the additional ORBITAL TRACKS option.If you wish to display the orbital tracks of any solar systemobjects previously selected via the Setup:PLANETS dialogselect the ORBITAL TRACKS option, as shown in Figure4.27.Figure 4.27 - ORBITALTRACKS Option SelectionWhen ORBITAL TRACKS are selected another dialog will be brought up to allow you to specify theINCREMENT between points along the orbital tracks (in days), the NUMBER OF POINTS to be displayedalong each track, and how the tracks are to be annotated. By checking SYMBOLS the planetary symbolsshown in Figure 4.12 may be used to indicate the first, last, or all positions along the tracks. Positionswhich are not indicated by the planetary symbols are indicated by a small square. Similarly, the UniversalTime and Date associated with the first, last, or all points along the tracks may be annotated as specifiedthrough this dialog. The starting date and time for the ORBITAL TRACKS are taken form the last entryspecified in the Setup:OBSERVER dialog. Date/Time annotations are placed immediately above theplanetary symbols and are left justified.Figure 4.28 - Orbital Tracks SpecificationAs an example, the ORBITAL TRACK of the planet Mercury, illustrating it’s retrograde motion, in theinterval between October 10, 1992 and January 7, 1993 is shown in Figure 4.29. Here the first and lastpoints of the track are annotated with both the planetary symbol and the Universal Time and Date.Figure 4.29 - Sample ORBITAL TRACKS Option in SKY MAP

HIPPARCHUS 5.2.1 USER’S GUIDE46 sofTouch“ APpLications

Note that the INCREMENT entered in the ORBITAL TRACKS specification may be fractional, or negative.Also note that more than one orbital track may be displayed simultaneously. As an example, considerFigure 4.30. Here the orbital tracks of both the Sun and the Moon are shown centered on July 11, 1991 at190500 U.T. (This is instant of geocentric second contact for a total solar eclipse which occurs on thatdate). The ORBITAL TRACKS option was invoked twice, first with an increment on +0.05 days, and thenagain with an increment of -0.05 days. In both cases the NUMBER OF PTS chosen was 5. Following this,the planetary SCALE DISKS TO MAP option was selected to show the instantaneous position of the Sunand Moon for the selected time and date to scale.Figure 4.30 - Sample ORBITAL TRACKS, Sun and Moon, July 11, 1991.

HIPPARCHUS 5.2.1 USER’S GUIDE47 sofTouch“ APpLications

COMET/MINOR PLANET POSITIONS - The instantaneous positions of a comet or minor planet, whoseorbital elements were previously entered through the Setup:COMET-MINOR PLANET dialog, may beoverlaid on a STAR CHART using this option. A dialog similar to the one shown in Figure 4.30 will bepresented to enable you to specify how the track of the comet or minor planet is to be plotted. This dialogis similar to the ORBITAL TRACKS option dialog. HIPPARCHUS will advise you as the target positionsare being computed, and a track of the comet or minor planet will be displayed as specified. An exampleof this is shown in Figure 4.31. An orbital track for Comet 1989r is plotted, as specified by theSetup:COMET-MINOR PLANET dialog starting at the time entered through the Setup:OBSERVER dialog(as indicated in Figure 4.30), on a STAR CHART within the RA, DEC and Maximum V-Magnitude limitsindicated on the STAR CHART.Figure 4.31 - Sample STAR CHART with Comet Track Indicated

HIPPARCHUS 5.2.1 USER’S GUIDE48 sofTouch“ APpLications

THE

GRID

OPTION - will overlay an orthogonal coordinate grid, aligned in Right Ascension andDeclination, on the STAR CHART. When selected, the STAR CHART GRID dialog (as shown in Figure4.32) will be presented to allow you to specify the density of the coordinate grid. GRID lines are spaced atequal intervals, in both R.A. and DEC, and the spacing is entered in degrees the GRID LINES EVERYsection of the dialog. GRID lines are positioned to overlay the STAR CHART at integral multiples of thespecified spacing (i.e., in this example, a spacing of GRID lines every 15� will be overlaid in R.A. at 1h,2h, 3h..., and at -75�, -60�, -45�... in Dec.). Clicking CANCEL will abort the request to overlay GRIDlines, clicking OK will cause the grid lines to be drawn, as specified.Figure 4.32 - STAR CHART GRID dialogFigure 4.33 illustrates the use of the GRID option. Here, GRID lines spaced every 5� are overlaid on aportion of the sky in the region of Orion.Figure 4.33 - Sample STAR CHART GRIDNote: A maximum of 100 grid lines may be drawn in either R.A. or Dec. If the spacing specifiedfor either axis would result in a grid density requiring more than 100 lines then no lines will bedrawn for that coordinate.

HIPPARCHUS 5.2.1 USER’S GUIDE49 sofTouch“ APpLications

THE

A(rtificial) SAT(telite)

OPTION - The instantaneous positions of one or more ArtificialSATellites, whose orbital elements were previously selected via the File:SATELLITE dialog, may beoverlaid on a STAR CHART using this option. The positions of the artificial satellite(s) are projected ontothe sky as seen by an observer whose topographic position is defined in the Setup:OBSERVER dialog.When A. SAT. is selected, an option dialog similar to the one shown in Figure 4.28, will be presented toenable you to specify how the positions of the selected artificial satellites are to be displayed. This dialogis similar to the ORBITAL TRACKS option dialog, though the INCREMENT is in minutes rather than days.An example of a STAR CHART using the A. SAT. option is shown in Figure 4.34. The apparentpositions of the Gamma Ray Observatory (GRO) and Extreme UltraViolet Explorer (EUVE) satellites areshown for an observer in Western Maryland on October 12, 1992 for the Universal Times shown. TheU.T. of the first point of the track of each satellite is taken from the Setup:OBSERVER dialog. A doublesquare box () indicates that the satellite would be seen as illuminated by the observer. A single squarebox () indicates that the satellite would not be illuminated..Figure 4.34 - Sample STAR CHART with Artificial Satellite Positions IndicatedNote that the STAR CHART display is referenced to the equatorial coordinate system (precessed to theequator and equinox of the Catalog or Observer date as specified in the Setup:PLANETS dialog) and is notsensitive to the observer’s horizon. Thus, the positions of the satellites shown in the sky may be for timeswhen the satellites are below the observer’s horizon. The Starsky:HORIZON view should be used iftimes of topocentric visibility are of interest.

MARK

OPTION - The MARK option is similar to that for theSKY MAP, but the coordinate annotation will indicate the selectedlocation’s Right Ascension and Declination.

HIPPARCHUS 5.2.1 USER’S GUIDE50 sofTouch“ APpLications

StarSky:HORIZON { X}The HORIZON item in the StarSky menu is used to produce a view of the sky as it appears from aparticular topocentric location at a given time and date, centered upon a specified location in the sky relativeto the observer’s horizon. The HORIZON view may also be constrained to include only those stars whichsatisfy the range, match or qualification criteria established through the Setup:STARS dialog. TheHORIZON view is a Mercator projection displayed with the direction to the observer’s zenith up, andincreasing azimuth to the right. When the HORIZON view is selected from the StarSky menu, theHORIZON dialog (shown in Figure 4.35) will be displayed. This dialog is used to specify where in thesky the HORIZON view should be centered.The bottom of the HORIZON view will contain theobserver’s instantaneous horizon as determined by thetopocentric coordinates and U.T. Time/Date previouslyentered via the OBSERVER item in the Setup menu. Thetop of the display will correspond to a maximum altitudeabove the horizon, in degrees, as specified in the MAXALT= field of the HORIZON dialog. The azimuthalcentering and width of the HORIZON view is entered, indegrees, in the A Z I M U T H = and + / - fields in theHORIZON dialog.Figure 4.35 - HORIZON DialogClicking OK in the HORIZON dialog will cause the HORIZON display to be produced. Clicking CANCELwill cause the request to generate a HORIZON view to be canceled.When StarSky:HORIZON is selected, the message "PREPARING StarSky:HORIZON" will appear in theHIPPARCHUS window. Stars which fall within the range of values, or match the Setup:STARS criteriawill be selected. If you specified that the stellar coordinates transformations (precession and propermotion) should be applied after catalog data are retrieved (see the CATALOG item in the Setup menu),those transformations will take place at this time. You will see the message "PRECESSING STARS xxxxTO yyyy" appear in the HIPPARCHUS window. The precessional computations are applied in "chunks"of 1000 stars. HIPPARCHUS will report its progress by updating the xxxx and yyyy counter in thismessage as it proceeds. If no stellar catalog entries were retrieved (see Setup:RETRIEVE), or if none ofthe stars retrieved fall within the specified boundaries of the horizon view, an advisory dialog will beinvoked, and StarSky:HORIZON will terminate.The size of the symbol used to indicate the position of a star is related to the stars brightness (Vmagnitude). Brighter stars are plotted with larger plotting symbols. For a given limiting range ofmagnitudes specified in Setup:STARS, the smallest set of plotting symbols possible will be used (to avoid"crowding" in the chart). The boundaries of the chart are annotated with the Right Ascensions andDeclinations of the boundaries.HORIZON views may be produced and annotated in color, if a color monitor is in use. Please seeStarSky:STAR COLORS for detailsA sample HORIZON view is shown in Figure 4.36. All stars brighter than V magnitude 5.01 are shownin this HORIZON view. This is the portion of the sky, bounded in altitude and azimuth as specified in theHORIZON dialog shown in figure 4.35, as seen from western Maryland at 21:58 U.T. on Oct. 12, 1992.The axes of the HORIZON view indicate the altitude and azimuth boundaries.

HIPPARCHUS 5.2.1 USER’S GUIDE51 sofTouch“ APpLications

Figure 4.36 - Sample HORIZON ViewAfter the HORIZON view is displayed, the HORIZON option box will be presented. The HORIZONoptions are INFO, ANNOTATE, VARS., PLANETS, B/W, GRID, ZOOM, DOUBLES, CONST., MAG†,MESSIER, A. SAT., COMET/MP, CANCEL and OK. With the exception of INFO, ZOOM, and GRID, allof the HORIZON options are identical in function to the StarSky:STARCHART options. Please seeStarSky:STARCHART for a description of these options.

THE

INFO

OPTION - The INFO option in HORIZON works in a manner similar to the INFO option forthe STAR CHART. As you move the arrow cursor around, in the HORIZON view, the horizoncoordinates (azimuth and altitude, respectively) of the tip of the arrow are displayed in the title bar, asshown in Figure 4.37. These coordinates will update continuously until you click the mouse to obtaininformation on the desired star. When you select a star, and click OK in the resulting INFO dialog, thecatalog number of that star will be automatically copied to the STAR(BSNO) field of the StarSky:SKYMAP dialog. This provides a simple means for centering a SKY MAP on a pre-selected stellar target. TheRight Ascension of the selected star will be copied to the CONJUNCTION IN RA= field of theSolarSystem:PLANETARY PHENOMENA dialog.

HIPPARCHUS 5.2.1 USER’S GUIDE52 sofTouch“ APpLications

Figure 4.37 - HORIZON View, INFO (coordinate) Option

THE

ZOOM

OPTION - allows you use the mouse to select a region of the sky displayed on the HORIZONview. When you select ZOOM a message telling you how to ZOOM will replace the HORIZON dialog box.When ZOOMing in the HORIZON view, the selected area will always be extended to include the observer’shorizon. As indicated by the message, to select a region of the sky from the HORIZON:1. Move the arrow cursor to the upper-left portion the desired area.2. Click, and hold down the mouse button.3. While holding down the mouse button, drag the mouse to the right-hand boundary of the desiredarea. A box will be drawn around the drag area (including the horizon) as you move the mouse.The azimuth and altitude corresponding to the position of the tip of the arrow cursor will bedisplayed in the title bar as you move the mouse.4. Release the mouse button.When you have done this the HORIZON view will be erased from the HIPPARCHUS window and theHORIZON dialog (as in Figure 4.37) will be presented showing you the result of your ZOOM. ClickingOK will cause the ZOOM to be accepted and HORIZON view will be redrawn as specified. ClickingCANCEL will exit StarSky:HORIZON. New Right Ascension and Declination range limits will beestablished based on your ZOOM selection. These limits will appear in the minimum and maximum fieldsof the Setup:STARS dialog the next time it is invoked. The limits chosen will always include the entirearea selected with ZOOM, though one coordinate range may be somewhat larger. HIPPARCHUS willalways try to make optimum use of its window area, while fulfilling the ZOOM request. The TARGET

HIPPARCHUS 5.2.1 USER’S GUIDE53 sofTouch“ APpLications coordinates of the FIELD CENTER in the StarSky:SKY MAP dialog will be set to the center of theZOOMed region. ZOOM will then retrieve those stars which fall within the new coordinate boundariesfrom the catalog. An informational dialog (the same one you see when you select RETRIEVE from theSetup menu) will inform you of the number of stars selected. The HORIZON view will then be redrawnusing the new boundaries, filling as much of the HIPPARCHUS window as possible.Note: You can cancel a ZOOM request by dragging the mouse (in step 2 above) to upper-left of thestarting point of the initial position for the ZOOM. In that case the ZOOM box will shrink anddisappear, and when the mouse button is released the ZOOM request will be ignored.Note: ZOOM implicitly RETRIEVEs stellar information from the catalog. Hence, if you were toproduce a stellar table (using StarSky:TABLE), STAR CHART (using StarSky:STAR CHART)or SKY MAP (using StarSky:SKY MAP) after ZOOMing with HORIZON, only those starsselected by ZOOM will appear. ZOOM does not affect any of the other Setup:STARS parameters.Hence, a ZOOMed HORIZON view may look sparse, if a small area is selected, and the limitingmagnitude of the initial HORIZON view is restricted.

THE

GRID

OPTION - is similar to the STAR CHART GRID option but will overlay an orthogonalcoordinate grid, aligned in azimuth and altitude on the HORIZON view.

MARK

OPTION - The MARK option is similar to that for the SKY MAP, but the coordinateannotation will indicate the selected location’s altitude and azimuth.

Figure 4.38 - Sample MARK/Coordinate Annotation

HIPPARCHUS 5.2.1 USER’S GUIDE54 sofTouch“ APpLications

StarSky:TABLE {T }StarSky:TABLE will produce a tabular listing of all of the currently selected catalog entries. Informationabout each selected star is displayed on one line in the table. The table may be displayed on number ofpages in the StarSky:TABLE window, and printed if the PRINTER ON option is selected. TheStarSky:TABLE dialog allow you to control how tabular output is to be formatted when stellar cataloginformation is displayed.Figure 4.38- The StarSky:TABLE dialogPAUSE AFTER EVERY LINES - determines how many lines of stellar catalog information is to bedisplayed in the HIPPARCHUS window, before pausing. Enter the number of lines of catalog datayou wish to see displayed on each tabular page in the box. The default number of lines is 15. Wheninformation is displayed, a simple output control dialog (as shown in Figure 4.38) will appear at thebottom right of the HIPPARCHUS window. To output the next page of tabular information click onOK. To terminate the sequential display of tabular information, before all pages have been output,click on CANCEL. Clicking on CANCEL here will exit StarSky:TABLE and leave the last pagedisplayed in the HIPPARCHUS window.The tabular output may be display (and printed) without pausing between pages. This is probablydesirable if you intend to print a multi-page table. The check box to the left of the PAUSE AFTEREVERY LINES option determines if the pause will actually take place. If the PAUSE AFTER option isdeselected, by clicking on the check box, then the output control dialog will not appear as each page isdisplayed (and printed). If you wish to prematurely terminate tabular output when the PAUSE AFTERoption has been deselected, use the BREAK item on the INTERRUPT menu.

HIPPARCHUS 5.2.1 USER’S GUIDE55 sofTouch“ APpLications

DISPLAY COLUMN HEADERS - should be checked if a table header is desired at the start of each newtabular page. When this option is deselected no header information will appear.BLANK ROWS AFTER LINES - controls how many lines of stellar catalog information are to bedisplayed before a blank line is inserted in the table. The default is a blank line after every 5 lines ofcatalog information displayed. To turn off the insertion of blank lines, deselect this option by clickingon the check box to the left of the BLANK ROWS option.SORT BY - The tabular output may be sorted by Right Ascension, Declination, V magnitude, ProperMotion in RA or DEC, Yale Bright Star Catalog Number or, alphabetically, by spectral type. Theselected catalog data are sorted, by the item specified in the SORT BY option, before the output table isdisplayed or printed.PRINTER - toggles a printer ON/OFF. If toggled on, by clicking the ON button, the tabular output willbe spooled to the current printing device as well as displayed in the HIPPARCHUS window. Use thePage Setup item in the PAGE menu to establish printing parameters for your printer driver. The printerwill be active only for tabular output.LOCAL HORIZON COORDINATES - may be computed for each selected stellar catalog entry. Thecomputation of Local horizon coordinated depends specifically upon the observers geographiccoordinates, and the time and date. This information should be entered through the dialog invoked bythe OBSERVER item in the Setup menu prior to using StarSky:TABLE. Click the check box next tothe LOCAL HORIZON COORDINATES option if this is desired. Horizon coordinates are displayed asazimuth and zenith distance in degrees. No atmospheric refraction, or stellar aberration corrections areapplied to the computed local horizon coordinates.OK - Clicking OK will set all of the other options specified in the StarSky:TABLE dialog, and begin thetabular output display. When you click OK the message "PREPARING StarSky:TABLE" will brieflyappear in the HIPPARCHUS window. Note, if you specified that the stellar coordinatestransformations (precession and proper motion) should be applied after catalog data are retrieved (seethe CATALOG item in the Setup menu), those transformations will take place at this time. You willsee the message "PRECESSING STARS xxxx TO yyyy" appear in the HIPPARCHUS window. Theprecessional computations are applied in "chunks" of 1000 stars. HIPPARCHUS will report itsprogress by updating the xxxx and yyyy counter in this message as it proceeds. If no stellar catalogentries were retrieved (see Setup:RETRIEVE), and advisory dialog as shown in Figure 4.39 will bedisplayed, and StarSky:TABLE will terminate.Figure 4.39 - StarSky:TABLE no stars advisoryCANCEL - Clicking CANCEL will exit StarSky:TABLE No tabular output will be displayed, and anydialog options selected will be ignored.

HIPPARCHUS 5.2.1 USER’S GUIDE56 sofTouch“ APpLications

Figure 4.40 shows one page of a sample StarSky:TABLE. The TABLE formatting options specified inthe StarSky:TABLE dialog shown in Figure 4.34 are in effect. In addition, the LOCAL HORIZONCOORDINATES option was turned on. The respective columns indicate, for each star, the Bright starcatalog number (BSNO), the Right Ascension (HHMMSS.F), the Declination (DDMMSS.F), V-Magnitude (VMAG), Proper Motion components in RA and Dec (PM/RA, PM/DEC) in arc-seconds peryear, an indications of variability (V) and duplicity (D), the Azimuth and Zenith Distance (AZ, ZD) indegrees (if the LOCAL HORIZON COORDINATES option was enabled), and the stellar spectral type.Figure 4.40 - Sample StarSky:TABLE pageAs each page is displayed, a simple output control dialog containing the options FILE, PRINT, CANCELand OK will be presented. Clicking on FILE will allow you to copy the contents of the page currentlydisplayed to a generic Macintosh TEXT file. If you choose this option then a standard file requestor dialogwill appear to allow you to specify the name and destination for the file. Clicking PRINT will print a copyof the currently displayed page on the printing device last specified through the Chooser. This optionwill be ignored if the PRINTER ON option was selected in the StarSky:TABLE dialog (in which case allpage displays will be printed). To display the next page of the tabular output click OK. To exit fromStarSky:TABLE click CANCEL.Note: Exiting via FILE will allow you to save the currently displayed page (as defined bythe PAUSE AFTER EVERY LINES in the StarSky:TABLE dialog), as previouslydiscussed. To write a single large file without interactive interruption turn off the PAUSEAFTER EVERY LINES option.Note: If a single page of TABLE output overfills the HIPPARCHUS window then theoutput will be scrolled. The scrolled output may be seen by using the vertical scroll bar tothe right of the HIPPARCHUS window after exiting StarSky:TABLE by clicking OK.

HIPPARCHUS 5.2.1 USER’S GUIDE57 sofTouch“ APpLications

StarSky:SCAN {N } StarSky:SCAN will display catalog information about each selected star, one star at a time, in a dialog boxat the bottom of the HIPPARCHUS window. The catalog is always scanned in increasing order of YaleBright Star Catalog Number. The stellar coordinates will be precessed, and proper motion componentsapplied, as specified by the Setup:CATALOG dialog. The azimuth and zenith distance of the star (A/Z),in degrees, are for the time, date, and geographic location last entered through the Setup:OBSERVERdialog. A sample StarSky:SCAN dialog is shown in Figure 4.41.Figure 4.41 - Sample StarSky:SCANClick OK to see the next star in the SCAN. Click CANCEL to terminate the scan before all selected starshave been scanned.

StarSky:MESSIER {Z } StarSky:MESSIER will produce a paged tabular listing of all objects in the Messier Catalog of non-stellarobjects. The table is presented in three sections. Each section gives the Messier catalog number of theobject, the object’s Right Ascension and Declination, and the object type. The left section of the pageddisplay presents this information sorted by Messier Catalog number. The center section is sorted by RightAscension. The right section is sorted by Declination. The tabulated equatorial coordinates of the MessierObjects are precessed to the date of final equator and equinox of the stellar catalog as specified in theSetup:CATALOG dialog. The Type Codes (column heading TC) for the Messier objects are as follow:EN = Emission NebulaGC = Globular ClusterGL = GalaxyOC = Open ClusterPN = Planetary NebulaXX = OtherA sample StarSky:MESSIER display is shown in Figure 4.42.

HIPPARCHUS 5.2.1 USER’S GUIDE58 sofTouch“ APpLications

Figure 4.42 - Sample StarSky:MESSIERAs each page is displayed, a simple dialog containing the options FILE, PRINT, CANCEL and OK will bepresented. Clicking on FILE will allow you to copy the contents of the page currently displayed to ageneric Macintosh TEXT file. If you choose this option then a standard file requestor dialog will appear toallow you to specify the name and destination for the file. Clicking PRINT will print a copy of thecurrently displayed page on the printing device last specified through the Chooser. To display the nextpage of the Messier table click OK. To exit from StarSky:MESSIER click CANCEL.

HIPPARCHUS 5.2.1 USER’S GUIDE59 sofTouch“ APpLications

The SolarSystem MenuThe SolarSystem menu contains eight items which will provide, in graphical or tabular format, a variety ofinformation about Solar System Objects. The items on the Solar System menu are PLANETARYEPHEMERIS, PLANETARY PHENOMENA, COMET-MP (Minor Planet) EPHEMERIS, M O O N , GALILEAN MOONS, SATELLITES, ORRERY, and SUN CLOCK.

SolarSystem:PLANETARY EPHEMERIS {E }SolarSystem:PLANETARY EPHEMERIS will produce a tabular ephemeris of the major solar systembodies (Planets, Moon and Sun) for the instantaneous observational epoch specified in Setup:OBSERVERdialog. Only those solar system objects which have been selected in the Setup:PLANETS dialog will beentered in the ephemeris computations. When the computation has finished the ephemeris will bedisplayed in the SolarSystem:PLANETARY EPHEMERIS window and a simple dialog containing theoptions FILE, PRINT, CANCEL and OK will be presented. Clicking on FILE will allow you to copy thePLANETARY EPHEMERIS to a generic Macintosh TEXT file. If you choose this option then a standardfile requestor dialog will appear to allow you to specify the name and destination for the file. ClickingPRINT will print a copy of the PLANETARY EPHEMERIS on the printing device last specified throughthe Chooser. Clicking OK will exit the PLANETARY EPHEMERIS and will clear the tabulatedephemeris from the HIPPARCHUS window.Figure 5.1 - Sample SolarSystem:PLANETARY EPHEMERIS

HIPPARCHUS 5.2.1 USER’S GUIDE60 sofTouch“ APpLications

A sample PLANETARY EPHEMERIS tabular output is shown in Figure 5.1. The dates which appear onthe first line of the tabular output are the date for which the geocentric ephemeris was computed (both inJ.D. and U.T.) and the Besselian date of the coordinate epoch. The choice of a geocentric or topocentricephemeris is made through the Setup:OBSERVER dialog. Here, the OBSERVER DATE was chosen fromthe Setup:PLANETS menu, as were all of the solar system objects.Following the header, dynamical information is tabulated for all of the selected objects. The RightAscension, Declination, Heliocentric Longitude, Heliocentric Latitude, apparent angular EquatorialRadius, Distance from the Sun, and Distance from the Earth of each selected solar system object will bedisplayed. The percentage of the surface illuminated by sunlight (as seen by the observer geocentrically,or topocentrically) is also tabulated. The equatorial coordinates of solar system objects will be precessedeither to the time and date specified in the Setup:OBSERVER dialog, or to the epochal date (equator andequinox) of the catalog as specified in the Setup:CATALOG dialog. This choice is made by clicking oneither OBSERVER DATE or CATALOG DATE in the Setup:PLANETS dialog before generating the PlanetaryEphemeris. Distances, for the planets and the Sun, are expressed in Astronomical Units. The lunardistance is expressed in Earth radii. Angular radii are expressed in seconds of arc.Below this, to the right, the instantaneous Altitude and Azimuth of each of the selected objects is displayedfor an observer at a topocentric location specified in the Setup:OBSERVER dialog.Note: On some Macintosh’s the default size of the text window in which the PLANETARYEPHEMERIS appears may not be large enough to display all of the information in it’s entirety. Ifthis should happen, simply resize the window by dragging the resize box at the lower-right cornerof the window before generating the ephemeris.Note: Planetary, lunar and solar ephemeris computations are performed according to procedures which aredetailed in Reference 5.

HIPPARCHUS 5.2.1 USER’S GUIDE61 sofTouch“ APpLications

SolarSystem:PLANETARY PHENOMENA {+ }SolarSystem:PLANETARY PHENOMENA will compute the instant of the planetary phenomena given inthe PLANETARY PHENOMENA dialog (Figure 5.2), for applicable solar system bodies (Planets, Moonand Sun).Figure 5.2 - SolarSystem:PLANETARY PHENOMENA dialogAfter selecting the particular phenomenon of interest, a dialog similar to the Setup:PLANETS (Figure3.6), will be presented. Chose the desired solar system body (or two bodies in the case of a 2-BODYCONJUCTION) to find the epoch of the phenomenon specified which occurs closest to the time and datepreviously entered in the Setup:OBSERVER dialog. Clicking CANCEL in either of these dialogs willterminate SolarSystem:PLANETARY PHENOMENA. When meaningful, phenomena may be computedrelative to either a GEOCENTRIC or TOPOCENTRIC reference frame. The observer’s topocentriccoordinates will be taken from the Setup:OBSERVER dialog. If you click OK the instantaneous epoch ofthe desired phenomenon will be determined iteratively by successive approximation. The convergencecriterion used by HIPPARCHUS is for the value of the parameter sought to be equal, to a precision of 1part in 108, in two successive iterations. This convergence criterion corresponds, typically, toapproximately 1 second in time.Once the instant of the phenomenon has been found, an ephemeris for the body, or bodies, involved willbe displayed. The format of the display is similar to that used by SolarSystem:PLANETARYEPHEMERIS, with an informational header prepended (Figure 5.3, for example). Options to FILE and/orPRINT this tabulation, as discussed for SolarSystem:PLANETARY EPHEMERIS, will be made availableat that time.

HIPPARCHUS 5.2.1 USER’S GUIDE62 sofTouch“ APpLications

Exiting SolarSystem:PLANETARY PHENOMENA by clicking OK will cause the computed date and timefor the phenomenon to be transferred to the observer’s U.T. DATE and TIME in the Setup:OBSERVERdialog. In that case, if the USE U.T. = SYSTEM CLOCK TIME option (in the Setup:OBSERVER dialog)had been selected prior to computing the epoch of the phenomenon, it will be deselected and the U.T. DATEand TIME option will be selected. In addition, the solar system body, or bodies, used in computing thespecified phenomenon will be selected from the Setup:PLANETS dialog, and all others will be deselected.Exiting SolarSystem:PLANETARY PHENOMENA by clicking C A N C E L will leave both theSetup:OBSERVER and Setup:PLANETS dialogs unaffected.

VENUSSUN2-BODYCONJUNCTIONDate/Time:19930330093253.6DDEC=8.76�

GEOCENTRICEPHEMERISFORJ.D.2449076.89819930330.39784U.T.(1993.242)

HC.LONG.HC.LAT.R.A.DEC.EQ.RADD(EARTH)D(SUN)ILLUM

OBJ.dddmmss„ddmmsshhmmss.f„ddmmssarcsecA.U.(*)A.U.�/�

------------------------------------------------------------

VENU1882038+030911003538.2+12361029.710.283040.720611.2

SUN0094153+000000003538.2+035035960.760.99881

Figure 5.3 - Sample SolarSystem:PLANETARY PHENOMENA EphemerisNotes:A 2-BODY CONJUNCTION of the SUN and MOON defines the instant of the new moon.An OPPOSITION of the MOON defines the instant of full moon.OPPOSITION may not be computed for MERCURY, VENUS and the SUN.NODE CROSSING may not be computed for SUN.NODE CROSSING may be computed for the EARTH and defines an equinox.GREATEST ELONGATION may be computed only for MERCURY and VENUS.For the MOON, PERIGEE and APOGEE are computed with respect to the Earth, notPERIHELION and APHELION.When computing a CONJUNCTION IN RA of a solar system body, enter the desiredRight Ascension in HHMMSS.f format in the adjoining field. If a star was previouslyselected using the INFO option in the StarSky STARCHART, SKYMAP or HORIZONdisplays this field will be pre-filled with the RA of the selected star.

HIPPARCHUS 5.2.1 USER’S GUIDE63 sofTouch“ APpLications

SolarSystem:COMET-MP (Minor Planet) EPHEMERIS {H }In the case of a Comet or Minor Planet, an ephemeris of the form shown in Figure 5.4 will be displayed.The starting date and time of the ephemeris is the time and date last entered through the Setup:OBSERVERdialog.Figure 5.4 - Sample SolarSystem:COMET-MP EPHEMERISThe first line of the display gives the object’s name, the coordinate epoch for the equator and equinox usedin the tabulation (as specified in the Setup:PLANETS dialog), and the perihelion date both in Julian andGregorian date formats. The principle orbital elements are displayed in the following two lines of text. Inthe case of a parabolic orbit (e=1.0), as in this example, the semi-major axis length (a) would be infiniteand is noted simply as ********. Also, for a parabolic orbit the mean motion has no meaning (since thesemi-major axis of the orbit is infinite), and is given as zero.Eight pieces of information are presented for each date. The Universal Date and Time are given as Year,Month, Day (and fractional day) in the leftmost three columns. The object’s coordinates (Right Ascensionand Declination), in the usual HIPPARCHUS format follows. The next two columns, denoted D and rgive the object’s distance (in Astronomical Units) from the Earth, and the Sun, respectively. … is theobject’s elongation (to the Sun), and b is the phase angle (Sun-object-Earth angle), both measured indegrees. The last column gives the object’s estimated apparent V-magnitude.A simple output dialog will be presented below the tabular ephemeris. If you wish to obtain a printed copyof the ephemeris, click the PRINT option in the output dialog. You may write a copy of the tabularephemeris to a generic Macintosh TEXT file (which may be used by other applications) by clicking theFILE option. A standard file requestor dialog will appear. Clicking OK will exit the COMET-MPEPHEMERIS b and will clear the tabular output from the HIPPARCHUS window.Note: Comet and minor planet computations are derived from procedures outlined in Reference 6.

HIPPARCHUS 5.2.1 USER’S GUIDE64 sofTouch“ APpLications

SolarSystem:SATELLITES {E }SolarSystem:SATELLITES will produce tabular ephemerides of the positions of the Artificial Satelliteswhich were previously selected via the GET SATELLITES item in the CATALOG menu (see File:GETSATELLITES).When SolarSystem:SATELLITES is selected aSATELLITES dialog, as shown in Figure 5.5, will bepresented allowing you to specify the computationalepochs for the ephemerides, and how the ephemerides areto be formatted. The initial epoch is taken from theUniversal Time and Date which was previously entered inthe Setup:OBSERVER dialog. The SATELLITES dialogallows you to specify both the INCREMENT (in minutes)and the NUMBER OF POINTS to be used when computingan ephemeris for each of the pre-selected artificialsatellites. Note that the INCREMENT entered in theSATELLITES dialog specification may be fractional, ornegative.Figure. 5.5SolarSystem:SATELLITES DialogEphemerides of each of the pre-selected satellites will be computed. Both the equatorial and horizoncoordinates of the satellites, for an observer whose topocentric coordinates were entered via theSetup:Observer dialog, will be tabulated. The equatorial coordinates will be precessed to the equator andequinox of either the Catalog Date (as specified in the Setup:CATALOG dialog), or the epochal date of theobservation as specified in the Setup:SolarSystem dialog.Satellite positions may be eliminated from the tabular ephemerides for instances where the satellite is belowthe observer’s horizon, or not illuminated as seen from the observer’s topocentric location. To invokeeither of these options check the Suppress if: Below Horizon, and/or Not Illuminated boxes. Ifboth are checked the only positions which will be reported in the tabular ephemerides will be for instantswhen the satellites are both above the horizon and illuminated.When the computation has finished each satellite ephemeris will be displayed in theSolarSystem:SATELITTES window. If the PAGINATE option was selected each satellite ephemeris willbe displayed, in turn, in the window. If PAGINATE was not selected the tabular ephemerides of all pre-selected satellites will be displayed contiguously in the window.For each satellite, a header giving the name of the satellite, the starting U.T. date of the ephemeris and thetopocentric coordinates of the observer is presented. For each computed epoch the equatorial coordinates(R.A. and DEC.) and horizon coordinates (AZI. and ALT.) as seen by the observer is given. In addition,the geographical coordinates (LAT. and LONG.) of the satellite (i.e., one point on it’s ground track) istabulated. The column labeled I indicates whether or not the satellite is illuminated as seen by the observer(Yes or No).A sample satellite ephemeris is shown in Figure 5.6.

HIPPARCHUS 5.2.1 USER’S GUIDE65 sofTouch“ APpLications

Figure 5.6 - Sample SolarSystem:SATELLITES DisplayNote: Individual instantaneous positions which satisfy suppression criteria specified in theSATELLITES dialog will be eliminated. If all points are suppressed then no ephemeris for thatsatellite will be displayed.A simple dialog containing the options FILE, PRINT, CANCEL and OK will accompany the tabulardisplay. Clicking on FILE will allow you to copy the ephemeris for the currently displayed satellite (or theconcatenated ephemerides if PAGINATE was not selected) to a generic Macintosh TEXT file. If youchoose this option then a standard file requester dialog will appear to allow you to specify the name anddestination for the file. Clicking PRINT will print a copy of the SATELLITE ephemeris on the printingdevice last specified through the Chooser. Clicking OK will exit SolarSystem:SATELLITES but willleave the ephemeris displayed in the HIPPARCHUS window. Clicking CANCEL will exit theSolarSystem:SATELLITES and will clear the tabulated ephemeris from the HIPPARCHUS window.

HIPPARCHUS 5.2.1 USER’S GUIDE66 sofTouch“ APpLications

SolarSystem:MOON {Z }Detailed information on the visual aspect of the moon may be obtained by using the MOON item on theSolarSystem menu. The lunar aspect may be computed geocentrically, or topocentrically, for any timeand date as specified in the Setup:OBSERVER dialog. The information presented at the top of theS o l a r S y s t e m : M O O N window is identical in form to that given for the Moon in theSolarSystem:PLANETARY EPHEMERIS tabulation. Below this is a graphic depiction of how the moonwould appear to the observer. The light and dark shaded portions of the lunar graphic represent theregions of lunar day and night as seen by the observer. The direction from the Moon’s center to celestialnorth is indicated in the graphic.Three additional pieces of lunar aspect information are provided as follows:a)The lunar elongation angle (measured eastward from the Sun).b)The position angle of the bright limb (measured eastward from celestial North to the mid-point ofthe bright limb).c)The percentage of the visible lunar surface illuminated by sunlight.The elongation and position angles are measured in degrees. A sample SolarSystem:MOON display isshown in Figure 5.7.Figure 5.7 - Sample SolarSystem:MOON

HIPPARCHUS 5.2.1 USER’S GUIDE67 sofTouch“ APpLications

SolarSystem:ORRERY {O } SolarSystem:ORRERY displays the relative positions of the Sun and planets as seen from above the planeof the solar system (i.e. looking down from the north ecliptic pole). The heliocentric positions of the Sunand planets are computed for the date currently in effect, as last entered in the Setup:OBSERVER dialog.A sample ORRERY is shown in Figure 5.8.Figure 5.8 - Sample SolarSystem OrreryThe entire solar system is shown in the large circle in the left hand side of the SolarSystem:ORRERYwindow. The circle is drawn with a radius of 50 Astronomical Units, centered on the Sun. At this scaleobvious crowding is seen for the inner planets. To alleviate this, the inner solar system, to a radius of 2Astronomical Units, is shown in the smaller circle in the right hand side of the SolarSystem:ORRERYwindow. The ORRERY is always oriented such that heliocentric longitude 0 is up, and heliocentriclongitudes increase in a counter-clockwise direction.

HIPPARCHUS 5.2.1 USER’S GUIDE68 sofTouch“ APpLications

Clicking on R/Elon will cause the title bar to be to be annotated with the instantaneous polar coordinatesof the tip of the arrow cursor as it moves in the area bounded by the 50 A.U or 2 A.U. circles.. The Rcoordinate is the heliocentric distance from the sun to the cursor. The Elong coordinate is the heliocentricelongation of the arrow cursor. When selected, a blinking line will be drawn from the sun to the tip of thearrow cursor, and will move as the cursor is moves in the 50 A.U or 2 A.U. Circles (see Figure 5.9). The(R,Elon) coordinate display will continue to update until the mouse is clicked.Fig 5.9 - The R/Elon OptionClick Clicking OK will exit the ORRERY window on the desk top and will clear HIPPARCHUS window.f

HIPPARCHUS 5.2.1 USER’S GUIDE69 sofTouch“ APpLications

SolarSystem:GALILEAN MOONS { J}The GALILEAN MOONS item under the SolarSystem menu will produce a graphic timetable showing thelocations of the Galilean moons of Jupiter. The display will span a period of one week, beginning withthe current date last entered in the Setup:OBSERVER dialog.Figure 5.10 - Sample GALILEAN MOONS Graphic TimetableA sample GALILEAN MOONS graphic timetable, for the week of December 11, 1989, is shown inFigure 5.10. Jupiter is represented by the solid black bar running down the middle of the figure. Thepaths of Io, Europa, Ganymede and Callisto about Jupiter are displayed as a function of time, and arelabeled 1 - 4, respectively, along the top and bottom of the graphic timetable. The western (left) edge ofthe figure is annotated with the Julian date, and the eastern edge the Gregorian date. The horizontal linesindicate equal one day intervals from the starting time of the graphic timetable.Clicking OK will exit the GALILEAN MOONS and will clear the HIPPARCHUS window.

HIPPARCHUS 5.2.1 USER’S GUIDE70 sofTouch“ APpLications

SolarSystem:SUN CLOCK { K}The SUN CLOCK item under the SolarSystem menu produces a continually updating graphicalrepresentation of daylight and nighttime regions of the Earth projected on a map of the world (for examplesee Figure 5.11). SUN CLOCK runs on Universal Time. SUN CLOCK uses the time specified in theSetup:OBSERVER dialog. Thus, SUN CLOCK can derive the current time of day from your Macintoshsystem clock corrected for your local time zone, or use a specific Universal Time and Date.Figure 5.11 - Sample SUN CLOCK OutputIn addition to the terminator and the day/night regions, the sub-solar and sub-vernal equinoctial points areindicated by the and symbols, respectively. The longitude corresponding to 0 hours sidereal time isindicated by a gray vertical line (). The sidereal time for an observer located at the geographicalcoordinates entered via the Setup:OBSERVER dialog is also displayed.On slower processors, SUN CLOCK may take up to 30 seconds to initialize. After you respondto the SolarSystem:SUN CLOCK dialog, the message "INITIALIZING" will be displayed. Thefirst SUN CLOCK screen display will appear approximately half a minute later.Note: While SUN CLOCK is running the cursor will be displayed, indicating thatHIPPARCHUS menu handling is inactive. In order to exit SUN CLOCK strike any key on yourkeyboard. SUN CLOCK will terminate within a few seconds of a key closure.The SUN CLOCK may be displayed in either black and white, or color. The choice is madethrough the DISPLAY OPTIONS item in the StarSky menu.

HIPPARCHUS 5.2.1 USER’S GUIDE71 sofTouch“ APpLications

The File MenuThe File Menu contains a variety of items concerned with accessing, saving, and updating data andinformation files which are used by HIPPARCHUS.

ABOUT HIPPARCHUSThe first item in the F I L E menu is A B O U T HIPPARCHUS. Selecting this item will bring up aninformational dialog, similar to the one shown inFigure 6.1. f you should ever need to contactsofTouch APpLications about your copy ofHIPPARCHUS, please refer to the mailing address,telephone number, and e-mail address shown in theABOUT HIPPARCHUS dialog. This dialog will alsoidentify the version of HIPPARCHUS which you areusing, and should be noted in any correspondence tosofTouch APpLications.Figure 6.1 -File:ABOUT HIPPARCHUSDialog

File:SAVE SETTINGS { 1}While using HIPPARCHUS you will encounter various input dialog requests. When you first launchHIPPARCHUS all of these inputs will be set to default values. These inputs specify such items as time,dates and locations for computations, orbital elements for minor planets and comets, format specificationsfor tabular or graphical output, just to name a few. At any time the HIPPARCHUS menus are active youmay save the current values of all HIPPARCHUS input dialogs in a file for future use by invoking theSAVE SETTINGS item in the FILE menu. The subset of stars which have been currently selected willalso be saved in the Settings file. A standard Macintosh file requestor dialog will be presented to allowyou to specify the name and destination of the file.

File:GET SETTINGS { 2}The GET SETTINGS item in the FILE menu is used to restore a full set of HIPPARCHUS dialog inputswhich previously had been saved in a settings file (see File:SAVE SETTINGS). A standard Macintoshfile requestor dialog will be presented to allow you to specify the name and location of the desiredHIPPARCHUS settings file. Settings which affect your global HIPPARCHUS environment will not berestored immediately upon retrieval. Rather, each of the following dialogs: Setup:OBSERVER,S e t u p : C A T A L O G , S e t u p : S T A R S , S e t u p : P L A N E T S , Setup:COMET-MINOR PLANET, andSetup:DISPLAY OPTIONS; will be invoked to show you the settings which were retrieved. You maythen edit the dialog, in the standard fashion, prior to exiting - in order to alter any of the global settingswhich you retrieved before they take effect.

HIPPARCHUS 5.2.1 USER’S GUIDE72 sofTouch“ APpLications

File:GET SATELLITES { 0}HIPPARCHUS will allow you to compute the positions and visibility of artificial Earth-orbiting satellitesgiven their Keplerian orbital elements. sofTouch APpLications does not maintain, nor provide, satelliteorbital elements, but includes the ability to compute artificial satellite ephemerides within HIPPARCHUSusing those data which are publicly available. Current orbital elements from the NORAD two-line elementsets are available on the Celestial BBS (513-427-0674), and are updated daily (when possible). Elementsets are available via anonymous ftp from archive.afit.af.mil (129.92.1.66) in the directory pub/space andare uploaded weekly to the INTERNET newsgroups sci.space.news and rec.radio.info.HIPPARCHUS can import those data in the posted form, if the orbital element listing (or a subset of it) iscopied to a generic Macintosh ASCII TEXT file. In the INTERNET posting the orbital elements of eachartificial satellite is given on three contiguous records formatted. An example of this is shown in Figure6.2.HST

120580U9037B92253.58694208.0000132000000-011338-308452

22058028.469771.36140004711345.523414.520314.91735362129563

Figure 6.2 - Format of Satellite Element File EntryWhen creating an ASCII text file of satellite elements to be imported into HIPPARCHUS, be sure toinclude only the three lines of data for each satellite. Strip off any file header and/or trailer informationwhich may be carried by a terminal emulation, communication or file transfer program. While you maytransfer and create a file which contains the elements of all posted satellites, it is suggested that you createsmaller subsets (i.e. include data only for those satellites of interest) to be used by HIPPARCHUS.HIPPARCHUS is capable of computing ephemerides for an input file containing the elements of manysatellites, but may be constrained by the specific memory configuration of a given Macintosh. In addition,larger files take longer to process. A sample satellite element file called OCT92.SAT has been included inthe EXAMPLES folder on the HIPPARCHUS distribution disk. Note that satellite orbital elements aresubject to perturbations (notably upper atmospheric drag) which will make a set of elements for a low-Earth orbit satellite obsolete after only several weeks.When File:GET SATELLITES is invoked, a file requester dialog will be presented asking you to SELECTTHE DESIRED SATELLITE ELEMENT FILE. Locate and OPEN the file (such as the sample OCT92.SAT file,or one you have created from any of the public posting). Clicking on CANCEL will terminate the GETSATELLITES request.After selecting the satellite element file a dialog will bepresented (Figure 6.3) which will allow you to specify if allof the satellite elements should be imported from the file, orif you desire to select elements for specific satellites.Figure 6.3 Satellite Selection OptionIf you chose Use Selected Satellites, a requester dialog will be brought up which will list, by name,all of the satellites contained in the orbital element file (see Figure 6.4). To select a specific satellite, pointto it’s name (use the scroll or elevator bar if necessary) and click Select. Repeat this process until alldesired satellites are selected - then click CANCEL to exit this dialog. CANCEL will exit the selectiondialog, but will retain the orbital elements of the selected satellites. These orbital elements will be used incomputing artificial satellite ephemerides (using the SATELLITES option in the SolarSystem menu), andin displaying the instantaneous positions of artificial satellites in the STAR CHART and HORIZONdisplays in the StarSky menu.

HIPPARCHUS 5.2.1 USER’S GUIDE73 sofTouch“ APpLications

Figure 6.4 - Satellite Selection Dialog

Catalog INDEX EntriesInformation about the stars in the HIPPARCHUS database are stored in the file APLSFILE.AFL providedon the HIPPARCHUS distribution disk. The source for the data in this file is the "Yale Bright StarCatalog" (Ref. 1). The HIPPARCHUS database contains information about all 9096 stars in the YaleBright Star Catalog. The catalog numbers of these stars are the same as those used in Yale Bright StarCatalog, and in the HR catalog (Ref. 2). The HIPPARCHUS database carries the stellar coordinates(Right Ascension and Declination), proper motion components in R.A. and DEC, V-magnitudes andspectral classifications for each star.The equatorial coordinate system changes as a function of time due to the precession of the Earth’srotational pole. The stellar coordinates stored in the HIPPARCHUS database are referred to the standardequator and equinoces of 1900.000 (B1900) and 2000.000 (B2000). The positions of the stars,expressed in either of those coordinate systems will change with time, due to the stars motion throughspace. The fundamental catalog positions for the stars in the HIPPARCHUS database are for theBesselian dates 1900.000 and 2000.000.The HIPPARCHUS distribution disk contains files named YALE BS CATALOG and YALE 2000.0. Thesefiles are indices into the HIPPARCHUS database, and point to the stellar positional data referred to the1900.0 and 2000.0 coordinate epochs, respectively. When you start a HIPPARCHUS work session, youmust choose a catalog index file, such as YALE BS CATALOG, as the source index for all data retrievals fromthe data base.HIPPARCHUS gives you the ability to precess the stellar coordinates to any date in the past or future, andto apply stellar proper motions to the positions of the stars. These computations may be done either afterdata have been retrieved (hence searches into the database will be in the stored coordinate epoch), or beforedata retrieval. In the latter case all the stellar coordinates are updated before data are retrieved from thecatalog. Note that the database itself (APLSFILE.AFL file and catalog index files) is not altered whenprecession and proper motion computations are applied.

HIPPARCHUS 5.2.1 USER’S GUIDE74 sofTouch“ APpLications

The precession of stellar coordinates from one reference epoch to another is performed in a rigorousmanner (Ref. 3) and is computationally intensive, requiring some time to complete. Therefore,HIPPARCHUS will allow you to store stellar positions referenced to other coordinate epochs in theHIPPARCHUS database. Precession and proper motion computations are provided for via theCATALOG item in the Setup menu (see Setup:CATALOG for details).To save stellar positions in a new coordinate epoch in the HIPPARCHUS data base:1.Specify the coordinate transformation to be applied (Setup:CATALOG)2. Use the SAVE INDEX ENTRY item in the FILE menuAfter you have used SAVE INDEX ENTRY, you may use GET INDEX ENTRY to specify that allretrievals done by HIPPARCHUS will be done using the specified index file. When you use SAVEINDEX ENTRY you must supply an index file name. Thus, if you precess stellar coordinates to, say,1855.000 and save them in the HIPPARCHUS database, you can switch between coordinate epochs byrespecifying the name of the index file to be used by HIPPARCHUS (via GET INDEX ENTRY).All stellar coordinates are saved in the APLSFILE.AFL file. A new catalog index file will be created for eachset of epochal coordinates you save in the HIPPARCHUS database. Catalog index files, physically, arevery small and use only "0K" as reported by the Macintosh finder. However, these files should never bedeleted, except by the DELETE INDEX ENTRY option in the FILE menu. If you delete a catalog indexfile from the Macintosh finder, the epochal coordinate data which you saved in the HIPPARCHUSdatabase (APLSFILE.AFL) will still be there, but HIPPARCHUS will be unable to access those data.Note: If you are running HIPPARCHUS from a 3-1/2 inch floppy drive (rather than havingtransferred the files on the distribution disk to hard disk), then you may save only as many sets oftransformed data as will fit on the floppy disk. To allow yourself more space, if you intend tohave multiple catalog index files and sets of entries in APLSFILE.AFL, keep HIPPARCHUS andAPL Runtime STA to one floppy disk (from your distribution disk), and place APLSFILE.AFL,"YALE BS CATALOG" and "YALE 2000.0" on another. From then on launch HIPPARCHUSfrom the first disk, but chose and store any working files from the second. The HIPPARCHUSdistribution disks are configured in this manner.

File:SAVE INDEX ENTRY{ I}WARNING - The SAVE INDEX ENTRY item will alter the structure of theHIPPARCHUS database. DO NOT use SAVE INDEX ENTRY on yourHIPPARCHUS distribution disk.Use SAVE INDEX ENTRY to store stellar coordinates which have been precessed, and or updated forproper motions, in the HIPPARCHUS database. SAVE INDEX ENTRY will open a standard file dialogwhich will request the name of the catalog index file you wish to create. SAVE INDEX ENTRY willalways place the catalog index file in the same folder as the HIPPARCHUS database (APLSFILE.AFL).SAVE INDEX ENTRY is designed to be used after coordinate transformations have been applied to allentries in the HIPPARCHUS database.

File:GET INDEX ENTRY { G}

HIPPARCHUS 5.2.1 USER’S GUIDE75 sofTouch“ APpLications

The GET INDEX ENTRY item in the FILE menu is used to specify what catalog index fileHIPPARCHUS should use when retrieving data from the HIPPARCHUS database. The file to be used isspecified through a standard file dialog. The DATA folder in HIPPARCHUS ~ contains two catalog indexfiles named YALE BS CATALOG and YALE 2000.0. These files point to HIPPARCHUS database entrieswhere the stellar positions for the epochs of 1900.0 and 2000.0, and are referred to the equator andequinox of 1900.0 and 2000.0, respectively.

File:DELETE INDEX/ENTRY { D}DELETE INDEX ENTRY will delete the specified catalog index file and remove the associated stellarcoordinate entries from the HIPPARCHUS database (APLSFILE.AFL). DELETE INDEX ENTRY willbring up a standard file dialog to specify the name of the catalog index file to delete.WARNING - DO NOT use DELETE INDEX ENTRY on the HIPPARCHUS distribution disk.The YALE BS CATALOG, YALE 2000.0 and APLSFILE.ASF files are not write protected.WARNING - If you have only one catalog index file, and you delete it, you will destroyHIPPARCHUS’s ability to retrieve stellar positional data from the HIPPARCHUS database. Ifyou do this you will have to restore the YALE BS CATALOG, YALE 2000.0 and APLSFILE.ASF filesfrom your HIPPARCHUS distribution disk.

File:PAGE SETUP and PRINT SETUPUse File:Page Setup to specify how any paginated ouput destined for the printing device selected throughthe Apple Chooser is to be formatted. Use File:Print Setup to specify device dependent printingcharacteristics for that selected device. The Page Setup and Print Setup dialogs which are presented willvary depending upon what type of printer and printer driver software (or layered network software) yoursystem is accessing. If you select File:Page Setup or File:Print Setup, and no printer, or printer driversoftware exists on your system, the File:Page or Print Setup request will be ignored. Typical Page andPrint setup dialogs for a LaserWriter printer is shown in Figure 6.5.Figure 6.5- Typical PAGE:Page Setup Dialogs

HIPPARCHUS 5.2.1 USER’S GUIDE76 sofTouch“ APpLications

Note: Broadside (landscape) printing should be selected via the Orientation option in the PageSetup dialog when printing with an Enlargement > 100%.

File:QUIT { W}To terminate a HIPPARCHUS session click the QUIT item on theFile menu. Alternatively, you may click the close box at the left sideof the HIPPARCHUS title bar. In either case HIPPARCHUS willgive you the opportunity to save all of your dialog settings andcurrently selected stars before exiting. If you wish to save thesesettings, click YES in the SAVE SETTINGS dialog (as shown inFigure 6.6). This has the same effect as invoking the File:SAVESETTINGS item.Figure 6.6- File:QUITSAVE SETTINGS DialogAfter responding to the SAVE SETTINGS dialog, a termination dialog will be presented (Figure 6.7).Click OK and HIPPARCHUS will terminate.Figure 6.7 - The HIPPARCHUS Termination Dialog.

HIPPARCHUS 5.2.1 USER’S GUIDE77 sofTouch“ APpLications

INTERRUPT MenuThe INTERRUPT menu contains items which allow you to interrupt or suspend HIPPARCHUSprocessing and output. The three items on this menu are BREAK, PAUSE and RESUME, and may beselected while HIPPARCHUS is busy as indicated by the presence of the watch cursor.

Interrupt:BREAK { .}You may abort any computational or output task which HIPPARCHUS has started by selecting theBREAK item from the interrupt menu. Selecting BREAK once will alert HIPPARCHUS that you haverequested that its current computational or output task be terminated. The current processing step willcomplete before the interrupt takes effect. The interrupt may happen immediately, or may take as much asa minute if HIPPARCHUS is involved in a computationally intensive task. If you want to force animmediate interrupt, select BREAK twice in rapid succession by clicking on the BREAK item twice, orentering . (depressing and period) twice in a row. HIPPARCHUS will acknowledge the BREAKwith the INTERRUPT dialog shown in Figure 7.1.Figure 7.1- The Interrupt:BREAK Dialog.After you respond to the INTERRUPT dialog, by clicking on OK, HIPPARCHUS will "clean up" theaborted activity and will wait for your next menu item selection.Note: If you select BREAK from the INTERRUPT menu while HIPPARCHUS is executing itsstart up sequence (as the HIPPARCHUS application is being launched), HIPPARCHUS willterminate and exit to the Macintosh Finder.

Interrupt:PAUSE { S}You may temporarily suspend HIPPARCHUS output by selecting PAUSE from the INTERRUPT menu,or by depressing S on the keyboard. All output will halt until you instruct HIPPARCHUS to RESUMEvia the RESUME item on the INTERRUPT menu. Note that PAUSE and RESUME are mutuallyexclusive. The PAUSE item will be shaded if the RESUME item had been selected.

Interrupt:RESUME { Q}The RESUME option on the INTERRUPT menu may only be selected if the PAUSE item was in effect.Selecting RESUME on the INTERRUPT menu (or depressing Q) will lift the temporary suspension onHIPPARCHUS generated output. Output will continue from the point where it was paused. TheRESUME item is normally shaded on the INTERRUPT menu, and is only available if the PAUSE item isin effect.

HIPPARCHUS 5.2.1 USER’S GUIDE78 sofTouch“ APpLications

REFERENCES1. Hoffleit, Dorit, 1983, "Yale Catalog of Bright Stars", Yale University Observatory, NewHaven, Connecticut. (Machine Readable Copy from the National Space Science Data Center).2. Harvard Annals, 1908, Vol. 50.3. Taff, Laurence G., 1985, "Celestial Mechanics, A Computational Guide for the Practitioner", John Wiley and Sons, Inc.4. The Astronomical Almanac for the Year 1988, 1987, Nautical Almanac Office, U.S. Naval Observatory.5. Van Flandern, T.C. and Pulkkinen, K.F., 1979, Astrophysical Journal Supplement Series, Vol. 47, pages 391-411.6. Meeus, Jean, 1988, "Astronomical Formulae for Calculators", Fourth Edition, Willmann-Bell, Inc.7. Macintosh System Software User’s Guide, Apple Computer, Inc.

HIPPARCHUS 5.2.1 USER’S GUIDE79 sofTouch“ APpLications

APPENDIX A - HIPPARCHUS MENU SUMMARY

Interrupt .BREAKAbort Current Operation (Soft, Hard Interrupts)RESUME EXECUTIONContinue Processing after Soft AbortPAUSE OUTPUTSuspend Output to the Current Active WindowRESUME OUTPUTResume Output to the Current Active Window

FileABOUT HIPPARCHUSS/W Version Number and How to Contact SofTouch APpLications

1GET SETTINGSRestore Previously Saved Dialog Settings File 2SAVE SETTINGSSave Dialog Settings File 0GET SATELLITESGet Satellite Orbital Elements

GGET INDEX ENTRYChoose Stellar Catalog FSAVE INDEX ENTRYSave Stellar CatalogDDELETE INDEX ENTRYDelete Stellar Catalog

PAGE SETUPSelect /Specify Formatof Printed PagesPRINT SETUPSpecify Device Dependant Printing Attributes

QUITExit HIPPARCHUS (with Save Settings option)

SetupVOBSERVERGeographic Coordinates, U.T., Julian Date

LCATALOGNew/Merge Selection, Precession, Proper MotionASTARSRA, DEC, VMAG, PMRA, PMDEC, CAT#, Range & MatchSpectral Class, Duplicity, Variability RRETRIEVERetrieve catalog entries

PPLANETSSolar System Targets and Coordinate EpochMCOMET-MINOR PLANETComet/Minor Planet Orbital Elements

StarSky 4DISPLAY OPTIONSB/W, COLOR, Background, Window Size, Status Printing

CSTAR CHARTStar Chart (Mercator Projection) of Selected Field XHORIZONHorizon view (Mercator Projection) of Selected FieldYSKY MAPSky Map (Polar Projection) of Selected Field

TTABLETabular Output of Selected Field NSCAN Scan Through Stars in Selected Field

BMESSIER Messier Object Listing

SolarSystem EPLANETARY EPHEMERISTabular Planetary Ephemeris +PLANERARY PHENOMENAPlanetary Phenomena (Conjunction, Opposition...) HCOMET-MP EPHEMERISTabular Comet or Minor Planet Ephemeris

ZMOONLunar Aspect JGALILEAN MOONSGraphic Timetable of Galilean Moons ISATELLITESArtificial Satellite Tabular EphemeridesOORRERY Display Solar System Orrery

KSUN CLOCKEnter SUN CLOCK Display

HIPPARCHUS 5.2.1 USER’S GUIDE80 sofTouch“ APpLications

APPENDIX B - ERRORS, WARNINGS and ADVISORIESHIPPARCHUS identifies error conditions, or possible causes for concern by issuing error, warning, oradvisory dialogs. These dialogs are very simple and usually require you, at most, to click OK after youhave read the informational message in the dialog. A few of these dialogs offer you an escape routethrough a Cancel button as well.When an error occurs, HIPPARCHUS will be unable to proceed until further information is provided bythe user. The information needed may be a correction to an incorrect or inconsistent entry in an inputdialog, or a decision by the user on a course of action to follow. In most cases, after acknowledging theerror, the user is presented with a dialog which may be used to correct the error condition.Warnings inform the user of an abnormal or unusual condition which will be corrected autonomously byHIPPARCHUS. No action, other than acknowledging the warning is required by the user.Advisories are informational only and are provided to alert the user that a condition, or result which maynot have explicitly expected is about to arise. Like warnings, only an acknowledgment to the advisory isrequired.Several errors, warnings and advisories have already been discussed in the HIPPARCHUS User’s Guide.A number of others are shown here, with an explanation of what they mean, when they arise, and whatactions may be appropriate after seeing one of these dialogs.WHEN: Launching HIPPARCHUS from the Macintosh Desk top.WHY: Insufficient memory for all possible HIPPARCHUS functions to work.WHAT TO DO: If you get this warning, the appropriate course of action is dependent upon how yourparticular system is configured. Here are a few suggestions. First, just click OK, HIPPARCHUS mayvery well function correctly despite the warning. If so, then you can suppress this warning in the futureby decreasing the Application Memory Size for APL Runtime STA in the Finder GET INFO dialog (see theMacintosh System Software User’s Guide). Are you using Multi-Finder in a 1MB Macintosh? If so thenrestart your system with Multi-Finder turned off and re-launch HIPPARCHUS. Are you usingMultifinder with a 2MB or larger Macintosh, with several other applications already open? Try closingone of the other applications and then re-launch HIPPARCHUS.

HIPPARCHUS 5.2.1 USER’S GUIDE81 sofTouch“ APpLications

WHEN: Launching HIPPARCHUS under MultifinderWHY: Insufficient memory for HIPPARCHUS with other applications open.WHAT TO DO: Just what the dialog says. Quit one (or more) other applications and then re-launchHIPPARHCUS.WHEN: After starting up HIPPARCHUS (during a work session).WHY: Insufficient memory for HIPPARCHUS to perform a specific task.WHAT TO DO: Shut down one or more concurrently running applications (under Multifinder), orrestart your system without Multifinder and re-launch HIPPARCHUS.WHEN: During the HIPPARCHUS start up sequence.WHY: Selecting a catalog index file is required to begin a work session.WHAT TO DO: Double click on YALE BS CATALOG, YALE 2000.0, (or an alternative catalog index file,if you have created any), when you are returned to the file selection dialog.

HIPPARCHUS 5.2.1 USER’S GUIDE82 sofTouch“ APpLications

WHEN: Setup:CATALOG DialogWHY: Advisory only. Coordinate transformation (Precession and/or Proper Motion) was requested, butthe date of the final epoch specified was the same as the initial epoch.WHAT TO DO: Enter the desired FINAL EPOCH in that field of the Setup:CATALOG dialog, or selectNONE for Precession and Proper Motion coordinate transformations.WHEN: Setup:CATALOG dialog, "Precession BEFORE" selected.WHY: Advisory only, to alert you that this will take a while to complete.WHAT TO DO: Take a break, get a cup of coffee, be patient.WHEN: StarSky:STAR COLORS.WHY: Monochrome (Black and White) display was specified with a black background. This mode ofoperation will not work with all monochrome displays.WHAT TO DO: Try it, if it does not work select a white background, and use the B/W option in theSTAR CHART and SKY MAP option dialogs to invert the displays.

HIPPARCHUS 5.2.1 USER’S GUIDE83 sofTouch“ APpLications

WHEN: Setup:OBSERVER, and similar range checks elsewhere.WHY: A latitude, longitude or Universal Time entered in the Setup:OBSERVER dialog was not in theallowable numerical range. Similar range checking is made in the numberical input fileds in manyHipparchus dialogs.WHAT TO DO: Correct (or CANCEL) your entry in the Setup:OBSERVER dialog.WHEN: Setup:COMET-MINOR PLANET.WHY: A request was made to import orbital elements from a generic TEXT file which was not correctlyformatted as a Minor Planet Electronic Circular data file.WHAT TO DO: Make sure you have selected the correct file, or check the file format (seeSetup:COMET-MINOR PALNET).WHEN: SolarSystem:SATELLITES.WHY: A request was made to compute an artificial satellite ephemeris, but no satellite orbital elementswere previously provided.WHAT TO DO: Use File:GET SATELLITES to import the orbital elements of the desired satellite(s),then try again.

HIPPARCHUS 5.2.1 USER’S GUIDE84 sofTouch“ APpLications

WHEN: StarSky:SKY MAP, StarSky:STAR CHART, StarSky:SCAN, StarSky:TABLE.WHY: A request to generate output in one of the above formats has failed because there are no data topresent. Either data were never retrieved via Setup:RETRIEVE, or the specification for the last retrieval(in Setup:STARS, or a ZOOM or MAG option in StarSky:SKY MAP or StarSky:STAR CHART) resultedin a null selection.WHAT TO DO: Check the entries in the Setup:STARS dialog, and/or use Setup:RETRIEVE to obtaindata from the catalog.WHEN: Hopefully never.WHY: An error foreign to, or unanticipated by HIPPARCHUS has occurred.WHAT TO DO: This advisory should rarely, if ever, be seen. If it does arise, please send a SoftwareProblem Report to sofTouch APpLications. We will make every effort to diagnose and correct theproblem. After issuing this advisory, HIPPARCHUS will automatically re-retrieve stellar data based onthe current Setup:STARS and CATALOG criteria, and will ignore the request which caused the error tooccur.Should you encounter an error, warning, or informational message you do not understand please contactyour sofTouch APpLications technical representative.

HIPPARCHUS 5.2.1 USER’S GUIDE85 sofTouch“ APpLications

APPENDIX C - EXAMPLES: A WALK THROUGH HIPPARCHUSThis appendix presents several illustrative examples of how HIPPARCHUS may be used as anastronomical planning/research tool. The examples are by no means exhaustive or complete. They areintended to introduce some of the practical concepts of using HIPPARCHUS to a new user. We stronglyrecommend that you try the various examples presented here, and of course, supplement them with yourown experimentation. Before working through these examples you should read through theHIPPARCHUS User’s Guide to familiarize yourself with the basic elements of using HIPPARCHUS.To facilitate introducing some of the features of HIPPARCHUS, a file folder named EXAMPLES may befound in the HIPPARCHUS ~ folder containing seven SETTINGS files. By restoring the pre-defined stellarselections and dialog settings saved in these files (see File:GET SETTINGS for details) you can walkthrough these examples in a step-by-step fashion. This folder also contains a sample Artificial SatellitesOrbital Elements file called OCT92.SAT, and a Minor Planet Electronic Circular Orbital Elements filecalled 1993 MF.Each of the examples assumes that you have launched HIPPARCHUS and have opened the YALE 2000.0Catalog Index file. Note that when restoring a HIPPARCHUS environment from a SETTINGS file,stellar catalog data is implicitly retrieved from the Catalog Index file (i.e., it is not necessary to invoke theRETRIEVE item from the SETUP menu). As you work through step 3 in each of the examples, take timeto examine how the values and options in each of the dialogs have been set as these specifications willdetermine what the final results will look like.

HIPPARCHUS 5.2.1 USER’S GUIDE86 sofTouch“ APpLications

Example #1 - HST FROM Maryland, USAHORIZON View, Artificial Satellite and Constellation OverlaysThis example illustrates the ability of HIPPARCHUS to display the apparent positions of an artificialsatellite as seen from a particular geographic location. In this example a HORIZON view will be producedfor an observer in western Maryland for 21:57:00 U.T. on October 12, 1992. The view will be centeredon an azimuth of 172.5� +/-75�, to an elevation of 75�, and will contain all stars of V magnitude 5.0 andbrighter. The apparent positions of the Hubble Space Telescope (HST) in one minute increments will bedisplayed in the HORIZON frame of the starting time. Constellation overlays will be applied to theHORIZON view.1.Select GET SETTINGS from the FILE menu.2.Select and RESTORE the settings file named HST FROM MD.3.Click OK in each of the 6 dialogs to restore those settings.4.Select GET SATELLITES from the FILE menu.5.Select and OPEN the OCT92.SAT satellite elements file (in the EXAMPLES folder).7.Chose the Use Selected Satellites option.8.Select HST from the list of satellites.9.Click on Cancel to terminate satellite selection.10.Select HORIZON from the StarSky menu.11.Click OK in the Altitude/Azimuth specification dialog.12.After the HORIZON view is displayed click the A. SAT. option.13.Click OK in the A. SAT. specification dialog.14.After the positions of HST are displayed click, the CONST. option.Note the nested squares indicate the positions of HST when the satellite is seen as illuminated by theobserver. The single squares indicate the satellite will be dark, and hence not visible.Select other display options if you desire, then click OK or Cancel to finish this example.

HIPPARCHUS 5.2.1 USER’S GUIDE87 sofTouch“ APpLications

Example #2 - June, 2BC Venus-Jupiter Conjunction from BabylonHORIZON View, Planetary Tracks, Precessional TransformationsIn June of 2BC the planets Venus and Jupiter were in a close conjunction. The HORIZON view generatedin this example shows the change in the relative positions of those planets as they appeared in the westernsky as viewed from Babylon in the early evening at that time.1.Select GET SETTINGS from the CATALOG menu.2.Select and RESTORE the settings file named V-J CONJUNCTION 2BC.3.Click OK in each of the 6 dialogs to restore those settings.4.Select HORIZON from the StarSky menu.5.Click OK in the Altitude/Azimuth specification dialog.6.After the HORIZON view is displayed click the PLANETS option.7.Click PLANETS and select the ORBITAL TRACKS option.8.Click OK in the ORBITAL TRACKS dialog.9.The apparent orbital tracks of Jupiter and Venus will be displayed (forward in time).10.Click PLANETS and select the ORBITAL TRACKS option.11.Enter -2 for the INCREMENT in DAYS.12.Click OK in the ORBITAL TRACKS dialog.13.The apparent orbital tracks of Jupiter and Venus will be displayed (backward in time).(See the Setup:OBSERVER section of the HIPPARCHUS User’s Guide for a discussion on the Julianproleptic calendar and the transition through the "year zero".)Select other display options if you desire, then click OK or Cancel to finish this example.

HIPPARCHUS 5.2.1 USER’S GUIDE88 sofTouch“ APpLications

Example #3 - Venus 2004 TransitTopocentric SKY MAP for June 8, 2004 Transit of VenusThis example illustrates the ability of HIPPARCHUS to display the apparent positions and sizes of solarsystem bodies, centered on a specific target, as seen from a particular geographic location. In this examplea SKY MAP of 1.5� radius, centered on the Sun will be produced for an observer at Latitude=+39� 40’55", Longitude=-76� 55’ 10� for 09:00:00 U.T. on June 8, 2004. From this location, at this time, Venuswill be transiting the face of the Sun.1.Select GET SETTINGS from the FILE menu.2.Select and RESTORE the settings file named VEBUS TRANSIT.20083.Click OK in each of the 6 dialogs to restore those settings.4.Select SKY MAP from the StarSky menu.5.Click OK in the SKY MAP dialog (1.5� radius, centered on a Solar System target).6.Check SUN as the solar system target and click OK.This SKY MAP will contain two stars and indicates the position of the center of the Sun’s disk.7.Click on PLANETS and select the SCALE DISKS TO MAP option.The Sun and Venus (in the SE quadrant of the Sun’s disk) will be shown to scale.8.Click PLANETS and select the PLANETARY SYMBOLS option:The symbol for the planet Venus appear at it’s corresponding position.9.Select other display options if you desire, then click OK or Cancel to finish this example.

HIPPARCHUS 5.2.1 USER’S GUIDE89 sofTouch“ APpLications

Example #4 - North Celestial Pole: 14,000 A.D.Target centered SKY MAP, precession, proper motions.In this example an annotated SKY MAP of a 40� region around the North Celestial Pole of the equator andequinox of 14,000 A.D., containing all stars of V magnitude +5.5 and brighter, will be produced. Theobservational epoch will be established as January 1, 14000 A.D., and stellar proper motions for thatepoch will be applied. The SKY MAP will be annotated with the Bayer designations of all stars of Vmagnitude 3.5 and bright, and constellation overlays will be applied.1.Select GET SETTINGS from the FILE menu.2.Select and RESTORE the settings file named NCP 14000AD.3.Click OK in each of the 6 dialogs to restore those settings.Note: Proper Motion computations will be applied when you exit the CATALOG dialog.Click OK to the "TO SAVE TRANSFORMATION Use File:SAVE INDEX Entry" advisory,but

DO NOT save this transformation at this time.4.Select SKY MAP from the StarSky menu.5.Enter +900000 in the DEC. field (the Declination will have been set to +223000, as determinedfrom the mid-point of the Declination range in the Setup:STARS dialog.6.Click OK in the SKY MAP dialog.7.After the SKY MAP is displayed, click the ANNOTATE option.8.Click OK in the ANNOTATE dialog.9.Click the CONST. option in the SKY MAP dialog.10.Select other display options if you desire, then click OK or Cancel to finish this example.

HIPPARCHUS 5.2.1 USER’S GUIDE90 sofTouch“ APpLications

Example #5 - The Apparent Path of MercurySTAR CHART, Planets, Orbital Tracks.In this example a STAR CHART is generated showing the apparent daily path of Mercury against thebackground sky from October 30, 1992 to January 7, 1993. This STAR CHART appears as Figure 4.29in the HIPPARCHUS User’s Guide.1.Select GET SETTINGS from the FILE menu.2.Select and RESTORE the settings file named MERCURY TRACK3.Click OK in each of the 6 dialogs to restore those settings.4.Select STAR CHART from the StarSky menu.5.After the STAR CHART is displayed, click PLANETS and select the ORBITAL TRACKS option.6.Click OK in the ORBITAL TRACKS dialog.7.Select other display options if you desire, then click OK or Cancel to finish this example.

HIPPARCHUS 5.2.1 USER’S GUIDE91 sofTouch“ APpLications

Example #6 - Stellar Proper Motion in Ursa MajorIn this example three SKY MAPs will be generated to examine the proper motions of stars in the region ofUrsa Major which are of V magnitude +5.5 and brighter. Stellar positions will be computed for threeobservational epochs: 2000 A.D., and 250,000 A.D. For each epoch a SKY MAP centered on the starHR 4660 (the star which joins the "handle" and the "bowl" of the "Big Dipper") will be produced. Thefield radii of the SKY MAPs will be 40�.1.Select GET SETTINGS from the FILE menu.2.Select and RESTORE the settings file named BIG DIPPER.3.Click OK in each of the 6 dialogs to restore those settings.4.Select SKY MAP from the StarSky menu (note the field center is specified for the star HR 4660).5.Click OK to generate the SKY MAP for the epoch 2000 A.D.6.After examining this SKY MAP click CANCEL to clear the SKY MAP from the window.7.Select the OBSERVER item from the Setup menu.8.Enter 2500000101 in the U.T. DATE and click OK.9.Select the CATALOG item from the Setup menu.10.Click the AFTER buttion for the APPLY PROPER MOTION Transformation.11.Click the PROPER MOTIONS TO OBSERVATIONAL EPOCH button, and then click OK.12Select SKY MAP from the StarSky menu.13.Click OK to generate the SKY MAP for the epoch 250,000 B.C.14.After examining this SKY MAP click CANCEL to clear the SKY MAP from the window.

HIPPARCHUS 5.2.1 USER’S GUIDE92 sofTouch“ APpLications

HIPPARCHUS 5.2.1 USER’S GUIDE93 sofTouch“ APpLications

Example #7 - Sun-Grazing Comet Ikeya-Seki (1965f) at PerihelionIn this example a STAR CHART will be generated to examine the apparent (geocentrically viewed) path ofthe Sun grazing Comet 1965f at and near perihelion.1.Select GET SETTINGS from the FILE menu.2.Select and RESTORE the settings file named 1965f @ PERIHELION.3.Click OK in each of the 6 dialogs to restore those settings.4.Select STAR CHART from the StarSky menu. (5.Click the GRID option to generate a 1/4� coordinate grid overlay.7.Click the PLANETS option, and select SCALE DISKS TO MAP.8.The disk of the Sun at the instant of perihelion for 1965f will be displayed.9.Click the COMET/MP option, and click OK in the associated annotation dialog.10.The path of the comet from perihelion to 1/4 day after perihelion will be displayed.11.Click the COMET/MP option, change the increment to -0.025 days, and OK the dialog.12.The path of the comet from perihelion to 1/4 day before perihelion will be displayed.6.After examining this STAR CHART click CANCEL to clear the STAR CHART window.

HIPPARCHUS 5.2.1 USER’S GUIDE94 sofTouch“ APpLications sofTouch APpLications7742 East Oakwood DriveTucson, Arizona 85721 USATel: Tucson, Arizona 85750-2338 USA

Software Licence AgreementProduct Name: HIPPARCHUSVersion: 5.2.1HIPPARCHUS is a software product belonging to sofTouch APpLications. A singlecopy of the HIPPARCHUS distribution disk(s) containing the HIPPARCHUS applicationprogram and data files, and documentation describing the use of HIPPARCHUS, arehereby issued to the Purchaser under this software use licence.The HIPPARCHUS software product and the documentation describing it arecopyrighted with all rights reserved to sofTouch APpLications. This software, and theaccompanying documentation, may not be copied, reproduced, adapted, or transcribedonto any magnetic or other physical medium, other than for the purchaser’s personaluse. The purchaser is authorized to make one or more backup copies of this software.Any such backup copies must have affixed to them the same proprietary and copyrightnotices which were affixed to the original. Backup copies may not be distributed tothird parties by the purchaser.Under the terms of this licence agreement the purchaser may use this software on anycomputer which he/she owns. Additional copies of this software may not be made forthis purpose.Notice: This software was developed using APL.68000, a proprietary product of MicroAPL Ltd., which has given permission for a runtime version of APL.68000 to be included with the software. Copyright and all intellectual property rights in APL.68000 remain vested in MicroAPL Ltd. APL.68000 is a trademark of MicroAPL Ltd.

HIPPARCHUS 5.2.1 USER’S GUIDE95 sofTouch“ APpLications sofTouch APpLications7742 East Oakwood DriveTucson, Arizona 85750-2338 USATel: 520-296-5296

Software Registration FormProduct Name: HIPPARCHUSVersion: 5.2.1PLEASE SUPPLY THE FOLLOWING INFORMATION:Purchaser:Organization:Mail Code:Street Address:City/State/Country:Zip/Postal Code:(Optional Telephone Number):(Optional e-mail Address):Date:Thank you for purchasing HIPPARCHUS by sofTouch APpLications. Please fill out and return thisSoftware Registration form. sofTouch APpLications will keep you advised of future upgrades,enhancements, and changes to this product.

HIPPARCHUS 5.2.1 USER’S GUIDE96 sofTouch“ APpLications sofTouch APpLications7742 East Oakwood DriveTucson, Arizona 85750-2338 USATel: 520-296-5296

Software Problem ReportPlease use this form to report any problems you encounter when using HIPPARCHUS. sofTouchAPpLications welcomes your comments. Even if you do not have a problem we would appreciate hearingyour ideas about how this product may be improved or enhanced.Product Name: HIPPARCHUSVersion: 5.2.1 [ ] 68K version [ ] PPC versionPurchaser:S/W Licence Agreement Number (see About HIPPARCHUS):Date:What type of computer are you using? ________________________________________ .How much memory is installed in your computer?_______________________________ .Please describe your system software (System Version, Finder, Multifinder, etc.),______________________________________________________________________ .Please describe your disk configuration (internal, hard disk, capacity, etc.),______________________________________________________________________ .Please describe your printer configuration (H/W and driver),______________________________________________________________________ .Please indicate anything special or unusual about your system or its configuration in the space providedbelow:Describe the problem you encountered on the back of this form, or on a separate sheet of paper. Don’tworry about elaborating too much. The more you can tell us about the problem, and the events which leadup to it, the better our chances will be of solving the problem in a timely manner. Please feel free to sendany supporting documentation (printouts, screen snap shots, etc.), which will help explain the problem.