Using the TCS Horizons Interface -- Information for TOs
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The Horizons interface is accessed via the DCT panel of the TCS.

For Visiting Astronomers

This interface is accessed by the TO, there is no access to it from the instrument control computer ( dct - obs1 /dct-obs2 ). Please
communicate with your TO regarding any ephemeris data files you would like created. The process is vastly quicker if you provide an
Horizons Object ID number rather than an object name.

This can be a lengthy process, depending upon how much data is required and the search parameters used. It is recommended that all
data is created at the beginning of the night, ideally before sunset.

Description

This interface allows one to create a file of ephemeris data containing columns for UT Date and Time, RA and Dec. Thus allowing for the tracking of
ephemeris targets by the TCS.
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The interface has two panels "Control & Operation" and "Workings". For the purposes of getting data for Science targets during normal nightly
operations the "Workings" tab is not required and thus will not be covered in this document.
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Control & Operation
This panel contains several windows and sections, which we shall discuss here separately.
Instructions & Data Entry
In this section of the window instructions for the use of the interface are given

1. In the 'Ephemeris File Name' enter the filename to be used to store ephemeris data.




@ Ephemeris File Name

Avoid using the symbols: \/ <> | :*? " in the file name, as they are not allowed in Windows file names, and will
cause an error writing the file (Horizons will collect the ephemeris data, but will not save the file and the green
"Ephemeris Data File Created" indicator will not light up)

These files will be written to C:\Program Files\OSL\v1.8.0\builds\DCT\TCS\data\ephem

You cannot enter a different path in the file name - If you need to put the ephemeris file in a different location,

create it in the default location and then copy it to wherever you like, but the ephemeris can only be used in TCS
from the \data\ephem folder.

2. In'Horizons Object ID or name' enter the Horizons object identifier or name for which the ephemeris data is to be gathered.

G} Horizons Object ID or name
Can enter either a 6 digit Horizons object identifier (rec #) or the objects name (i.e., 2P or 2014 RC).

If using an Horizons Object ID be aware that orbits are updated regularly, thus multiple IDs are available for
most objects. It is advisable to double check that the one used is the desired version.

For names that contain years (i.e., 2014 RC) the space between the year and the letter code must be included
in order to generate results.

Entering a name will result in additional requirements during the data grab — details will follow.

3. Using 'Search in:' specify which category the Horizons object should be searched. Select 'Small bodies' for searching for
comets and asteroids.

@ Search in:

This feature eliminates the accidental call of targets with similar names, for example searching with the name:
ison if searching all bodies on produces results for major bodies with names close to the search criteria (i.e,
moon Isonoe), but if you search small bodies then you get the results for comet Ison.

Default selection is 'All bodies'.

4. Using 'Start Year/Month/Day/Hour/Minute specify the start time in UTC needed for the ephemeris data, 'Horizon Start Time
will show time entered as it will be passed to the Horizons system.
G} Start Year/Month/Day/Hour/Minute
Check with the Astronomer if they have a desired start time for the file, else simply ensure that the start time is

at or before the start of the desired observation time.

5. Using 'End Year/Month/Day/Hour/Minute specify the start time in UTC needed for the ephemeris data, 'Horizon End Time'
will show time entered as it will be passed to the Horizons system.

@ End Year/Month/Day/Hour/Minute

Check with the Astronomer if they have a desired end time for the file, else simply ensure that the end time is at
around or after sunrise. In this way your data will last at least the entire night.

6. In 'Horizons Output Step' enter the Horizons output step for the data.

@ Horizons Output Step

Whatever value you enter in this box must also contain the units. Minimum unit size is m (minutes).

Careful: Too small a time step will result in too large a file, and no file will be created. The time step depends
upon the length of the file (UT End - UT Start)

Default is 2m.

7. Using 'Read Data Timeout' set the timeout to be used to gather the ephemeris data - a longer timeout will be require if
gathering data for a longer duration observation and/or with many output steps.



{D Read Data Timeout
If data is required spanning several nights/weeks or high time resolution positions are desirable this value
should be increased. For most purposes simply increasing the step size is sufficient but this may not always be
true.

Default is 5.

8. In'Output Co-ords' select the reference frame for the output ephemeris data.

ﬁ} Read Data Timeout

As of 2020-Feb, TCS allows for ephemeris data from Horizons to be downloaded in either FK5 / J2000
coordinates or Apparent coordinates. The downloaded file contains a line telling TCS the reference frame.

Default is
9. Press the button 'Get Ephemeris data from Horizons' to connect to Horizons and get the requested data.

ﬁ} Get Ephemeris data from Horizons

Upon depression of this button the 'Horizons Connection Open' led should illuminate - if not check the network
connection - and a spinning cursor should appear.

IF you entered a name rather than an ID a dialogue box will appear asking to confirm what you entered. If the
comment shows the name you entered (with correct spelling and formatting) pressing YES will proceed. If the
format/spelling is incorrect press NO and reenter the name. (This box will appear every time a name is entered
and the 'Get Ephemeris data from Horizons' button is depressed — does not appear if an ID # is entered.
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Continue?

.

=EXACT= designation search [CASE & SPACE sensitiwve]:
DEE = ZP;

Yes ‘ [ Mo l

After pressing yes the Horizons database will be searched for matching records. Upon completion of the search
a dialogue box will appear: mutliple outcomes result:

i) No record found - The dialogue box indicates that no match was found. Clicking 'Quit" will close the dialogue
box. Check that the name entered is formatted correctly (white spaces), or spelled correctly, and that the correct
'‘Search in' option is selected.
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Reply from Horizons, [}
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JPLSDASTCOM3 Small-body Index Search Results Z01l4-Sep-Z7 0Z:45:48

Comet AND astercid index search:
DEE = Z014RC;
Matching small-bodies:

No matches found.
N T T T T T T T T T R T T N T T T R T AT AT AT AR TR LTI AR AT RDS
« T 3

i) Single record found - The dialogue box will contain the record details. Choosing YES will create the
ephemeris file. Choosing NO will cancel.



5] =
Get Ephemeris data of this object?

Searching . R R R R N R R R N R N R R A R A R N R R AN R AL AR E R RN Y
JPL/7HORIZONS {zol4 RC) Z01l4-Sep-27 0Z:44:54

Rec #:743316 (+COV) Soln.dace: Z014-Sep-2Z_09:13:15 # obs: Z40 (18 days)
FES/JEZ000.0 helio. ecliptic osc. elements {au, days, deg., period=Julian yrs):

EPOCH= 2456904.5 ! Z014-S5ep-04.00 (CT} Residual IMME= . 30327

EC= .4006052521Z05202 QR= .8343391847357648 TP= 2456957.9193796953

0M= 345.4750350006732 W= £5.88375347703055 IN= 1.440383177407739

A= 1.39156946200724 Mi= 327.9403812612995 ADIST= 1.943599739278716
PER= 1.64Z3 M= _600143572 ANGMOM= .01353561%

DAN= 1_004Z1 DDN= 1.397Z9 L= 51_35Z0351

B= 1.31464l1l MOID= .000Z7417 TP= Z014-0ct-Z7.4193796953
Asteroid physical parameters (km, seconds, rotational period in hours):
GH= n.a. DAD= n.a. ROTPER= n.a.

H= Z6.79Z G= .150 E-V= n.a.

ALBEDO= n.a. STYP= n.a.

ASTEROID comments:

l: soln ref.= JPL#1S, 0OCC=Z radar({ 0 delay, & Dop.}

Z: zource=0RE
R R R N R R R R R R R A R R R R R A R A R R R R A R R A R A R AR R LR LES
] m 3

I

iii) Multiple records found - The dialogue box will list all entries found in the database, sorted by record #. It this
case the desired record (usually the most recent - but check with the Astronomer) must be searched for. Using
Ctrl-c, copy the record #. This is the Horizons ID number. Paste into the appropriate box and rerun the search.

5=
Reply from Horizons.
Searching ... L et L L T e e e
JPL/DASTCOM2 Zmall-body Index Search Results Z01l4-Sep-26 05:08:27
Comet AND asteroid index search:
DES = ZP;
Matching small-bodies:
Becord § Epoch-yr =MATCH DESIG< Primsry Desig Name
200034 1786 2P zZP Encke
900035 1796 2P zZP Encke
200038 1805 2P ZP Encke =
200037 1819 ZP Zp Encke
200038 1822 ZP ZP Encke
200039 1825 2P ZP IEncke
200040 1823 2P ZP Enchke
200041 la3z 2P ZP Encke
20004z 1835 2P Zp Encke
200043 1833 2P ZP Encke
500044 1842 2P ZP Encke
200045 1245 ZP ZP Encke
900046 1848 2P a Encke
200047 1882 ZP ZP Encke
200048 1855 2P ZP Encke
200049 1858 ZP ZP Encke
200050 lgez 2P zr Encke
Q00051 1865 ZP ZP Encke
S00052 lses 2P ZP Encke
900053 1872 2P zZP Encke
200054 1875 2P Zr Encke
200055 1373 ZP ZP Encke
200056 1881 ZP ZP Encke
900057 12885 2P ZP Encke
200058 la8s ZP ZP Encke
200058 1891 2P ZP Encke
200050 1895 2P Zp Encke
200081 lgos 2P Zr Encke -
7 — T - BT - 3

Horizons Session



In the upper left of the interface we find the Horizons Session window. This window provides the detailed feedback about the current
session. After pressing the 'Get Ephemeris data from Horizons' button this window will begin to fill with the details of the telnet

session. What appears in this window is governed by how the session progresses and will vary depending upon how the target ID/name
was entered/selected. All of the information contained in any of the dialogue boxes will also be contained within the Horizons Session
window; however, it also contains additional information, and should you have entered an Horizons Object ID will be the only source of
this information. Should any of this information be of interest, once the Horizons Connection has been quit (by completion of a search;
successful or otherwise) you may scroll within this window to see all of the information that was output.

Upon completion of a successful data acquisition sequence this window will contain the details of the record, including the solution. It
also contains details regarding the systems interaction with the Horizons database search including, for example, the output table
defaults. If an older solution is selected you will see the calculation steps as the solution is propagated forward at the end of which you
begin to see the output of the typical Horizons interface, amongst which is the computed data and a footnote to the table containing
detailed notes about symbols that might appear in the table. The final messages displayed should be the Quit command followed by the
JPL ascii art.

Hoxrisons> (Quit
PR L T Horisons On-line Ephemeris System u3. 94
1 T T O W B I | Zolar System Dynamics Group
[ T D I A (e O Jet Propulsion Laboratory
/ [ | ! O Fasadena, CR, TSR
| F N [ |/
Lower Left

The lower left portion of the 'Control & Operation' panel contains the results of the database query.

Horizons Ephemeris Data Collected

2014 -Sep-27 09:40 20 56 55,82 -19 55 39, ~ f 1
2014 -Zep-27 09:42 20 56 5&.7& -19 55 39. J Ephemeris Data File Created
2014-Sep-27 09:44 20 56 58.74 -19 55 39. — ,
2014-Sep-27 0946 A LRET e Ephemeris File Create Information
2014-Sep-27 09:48 20 56 55.66 -19 55 33. Ephemeris data written to file 'C: -
2014 -Tep-27 0550 20 56 56.62 -19 55 39. "Program FilesiOsL)

2014 -Fep-27 09:52 20 56 35.3% -19 55 39. DCTrelease w164 _oldbuildibuilds!,

2014 -Sep-27 09:54 20 56 58.54 -19 55 39. =

DCT\TCS \datalephemttest. eph' (31

2014 -Sep-27 09:56 20 56 58.50 -19 55 39. |i|'|85:l

2014 -Zap-27 09:55 20 56 55 .46 -19 55 33.

=)

Be B2 B2 R R R R R R R L L L) L L L L L L R

2014 -Tep-27 10:00 20 56 55.42 -19 55 39.

2014 -Fap-27 10:02 20 56 58.3& -19 55 34, .
2014 -Sap-27 10:04 20 56 55.34 -19 55 39.

2014 -Tep-27 10:06 20 56 58.30 -19 55 39,

2014 -Sap-27 10 :0& 20 55 55 .26 -19 55 4. If file was not created SLICEESSFU"V view
2014 -Fep-27 10:10 20 56 5§.22 -19 55 3a. output from Horizons in 'Horizons Session’
2014 -Sep-27 10; 20 56 5&.1% -19 55 39, and ensure session was terminated

2014 -Sep-27 10:1¢ 20 56 58.14 -19 55 39. successfully, IF this was not the case
201%-Fep-27 10:15 20 56 55.10 -19 55 39. increase 'Read Data Timeout' and try again,
2014 -Sep-27 10:15 20 56 58.06 -19 55 39.

2014 -Tep-27 10:20 20 56 55.02 -19 55 33. -

The Horizons Ephemeris Data Collected window shows the data collected that will form the .eph file used by TCS. The file contains the
UT Date, UT Time, RA, and Dec, all of which are shown in this panel. The scroll bar allows you to look through all of the data, providing
an easy way to check that the start and end times line up with what is required.

When a database query completes successfully and creates the desired file the Ephemeris Data File Created led will be lit. The small
window below this led gives the directory tree for the created file as well as detailing the file size. As stated on the interface if there is a
problem in creating the file then the cause of that problem will be stated in this same window.



Sending the Target in TCS

Once the file has been created it will be displayed in the TCS Target Config panel, when the target type Ephemeris is specified. Ephemeris files
generated with the TCS Horizons interface will have the reference frame encoded in the last line of the file. Be sure the Frame in the Ephemeris
window is set to the same value used when generating the file — but a test on 31 October 2020 indicated that TCS uses the reference frame from the
end of the ephemeris file regardless of this setting in the Ephemeris window.

2007_Y%84.eph
2007v%84.eph
2007YQ56.eph
2014RC.eph

Enke_test.eph
Pallas.eph
test.eph
testeph.eph
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