SETTING UP ASTROMETRICA

1. Go to Astrometrica website, http://www.astrometrica.at, and click Download
which is on the left coloumn.
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Shareware for research grade CCD Astrometry

When you can measure what you are speaking about,
and express it in numbers, you know something about it;
but when you cannot measure it, when you cannot express it in numbers,
your knowledge of it is of a meager and unsatisfactory kind:
it may be the beginning of knowledge, but you have scarcely,
in your thoughts, advanced to the stage of science.

William Thomson, Lord Kelvin of Largs (1824-1907)
What is Astrometrica ?

Astrometrica is a interactive software tool for scientific grade astrometric data reduction of CCD images, focusing on measurements of the minor bodies of the solar system (asteroids, comets and dwarf planets). The
current version for the Windows 32bit operating system family is the successor of a DOS based software that was used for astrometric data reduction of photographic films (1990), and later CCDs (1993). Features of the
current version include:

« Reads FITS (8, 16 and 32 bit integer files) and SBIG image files. The size of the images is only limited by the available memory.
+ Automatic image calibration (Dark Frame and Flat Field correction).

+ Blinking with automatic image alignment.

+ Zoom and 'Magnifying Glass' for closeup image inspection.

* Automatic reference star identification.

« Automatic moving object detection and identification.

» 'Track and Stack' function to follow fast or very faint moving objects.

* Access to the complete MPC database of orbital elements (MPCOrb).

« Access to new-generation star catalogs (PPMXL, URAT 1, UCAC 4, and CMC-15).

« Includes Internet access (Send e-mail to the MPC, download the MPCOrb databse or query reference star catalogs at VizieR).
« Online help system and tutorials.

2. Follow the onscreen instructions to install Astrometrica. When completed,
click on Finish.

'@?emp - Astrometrica Configuration Utility - (| — -

Completing the Astrometrica
|] a Configuration Utility Setup Wizard
Setup has finished installing Astrometrica Configuration Utility
on your computer.

Click Finish to exit Setup.

[V] Update MPCORB.dat
V| Start Astrometrica

Finish

3. The following screen will pop up. This will take several minutes to complete as
it updates the Minor Planet Center (MPC) database.
Important: This update will be performed each time you start Astrometrica


http://www.astrometrica.at/

C:\Astrometrica’>update.bat & Astrometrica.exe

C:\Astrometrica’>cd "C:\Astrometrica\"

C:\Astrometrica’>curl “http://wuw.minorplanetcenter.net/iau/MPCORB/MPCORB.DAT.gz"
-o "MPCORB.DAT.gz"
» Total # Received # Kferd Average Speed Time Time Time Current

Dload Upload Total Spent Left Speed
14 40.1HM 14 5853k a A 4125k @ ©9:00:09? 0O:PA:P1 0:00:88 4365k

4. Click on Yes to clear the MPC report. -
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MPCReport.txt', 'PhotReport.txt’ and ‘Astrometrica.log' already exists.
‘ Replace existing Files?

5. Registration

If you are using Astrometrica for the first time, you will not have to register the
Software within the first months. If you become a regular user, please contact
us via email to astrometry@ftp-europlanet.eu for the registration code.

Then click on “Help” and “Registstration” and enter License and Key as
provided by us.


mailto:astrometry@ftp-europlanet.eu
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Registration X

Reqistration Key

Licenze |Faulkes Telezcope

Kep | xxxxxxx

6. Download Configuration File

To analyse the images, Astrometrica needs to know the specific settings of
the telescopes. These can be downloaded as configuration files (*.cfg).
Please note that there are different files for each of the telescope type (0,4m,
1m, 2m). For the telescope types, please refer to A2.2. Toolkit: Faulkes and
LCO Robotic Telescope Handbook.

You can download the Configuration Files on the bottom of this website:
https://ftp-europlanet.de/project-stand-asteroid-target-list

Configuration Files for Astrometrica, including:

Tm LCO telescopes

2m Faulkes Telescopes

7. Manual Download of MPCOrb.

Astrometrica will make the update of the Minor Planet database which is
required for the measurements only during the setup automatically. When
using the program again, please ensure that you update it again. This can be
done by clicking on “Internet” and then “Update MPCOrb”, see image below.


https://ftp-europlanet.de/wp-content/uploads/2024/05/Tookit_LCO-Hanbook_Stand.pdf
https://ftp-europlanet.de/wp-content/uploads/2024/05/Tookit_LCO-Hanbook_Stand.pdf
https://ftp-europlanet.de/project-stand-asteroid-target-list

[ -Astrometrica for Windows

File Edit Astrometry Images Tocls Internet Windows Help
| = | & 0% | K% B3 & | & | |E Send MPCReport.. K| ®
Cownload MPCOrb

Update MPCOrb

Astrometrica Web Page

8. Astrometrica with the relevant components is now downloaded and ready to
use.



INTRODUCTION

You will now make important measurements of near-Earth objects and might detect
a Main Belt asteroid and participate in STAND asteroid search campaign. You must:
1. Be able to use Astrometrica to conduct a manual search.

2. Be able to distinguish between a true and false signature for moving objects.

Once you have Astrometrica up and running on your computer, it will take a couple
hours of your time to master the above tasks. They are not difficult to do. But you
must prepare yourself with already provided images from Stand team, ahead of time
before receiving image sets from your LCO Robotic Telescope observation.

In this document you will find instructions on how to do a manual search using
Astrometrica and you will learn how to measure true signatures and determine if they
are unknown objects (see below).

Astrometrica Manuel Search

1. Start Astrometrica from the desktop icon. The following is the Astrometrica
toolbar with its various functions:

File Edit Astrometry Images Tools Internet Windows Help
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Close all windows

View MPC Report Play blinker

Stack Images Blink Images Forward/back

A : one image
Data Reduction Zoom infout =

Settings Load Images Known object overlay Stop blinker

2. Astrometrica may ask you to overwrite the MPC report. Click “Yes” only if you
have completed the MPC report from the previous session (if applicable). This
provides you updated data set during your work. Click “No” if you have not
completed the search on the previous image.

3. Make sure the configuration file is the correct file for the images. The name of
the configuration file is found on the bottom right-hand corner of the screen. It
should be e.g. LCO_2m_xx.cfg, LCO_1m_xxx.cfg, LCO_40cm_xxx.cfg for
all of the images, because our images come from the selected telescope.
The latest configuration files are available for download here (scroll down to
the bottom):
https://ftp-europlanet.de/project-stand-asteroid-target-list

PPMXL Fit Order: 3 R mag
2 &




4. To change the configuration file, select TOOLS on the headbar. Click “Open”
and select the correct configuration file from the folder, then click “OK.” Make
sure you downloaded the newest version of the X.cfg file.

5. Download your image sets from LCO and unzip the images onto the Desktop
or folder of your choice (when needed). In Astrometrica, choose your files and
select Load Images on the toolbar and load your unzipped image set (4
images per set) and click “Open”. It will ask you Date-Time of the image,
check for precision. You need to open each image separately.

6. Select Data Reduction (green crossed circle) on the toolbar and select OK in
the box that appears. This function will find reference stars in your images.

7. Select Known Object Overlay (black background with red rectangles on it)
on the toolbar. This will take a few minutes, so be patient. The Known Object
Overlay marks all of the already known objects in the image set with a red
box.

8. Select the Blink Images (Ctrl+B) button for extracting/ processing your object
and zoom in to enlarge the image. Zooming in twice to %100 focus is usually
a good start. Using mouse is recommended.

9. You need to Visually scan the blinking image for moving objects, bit by bit.

10.You can stop or slow down the processing by using stop blinking button on
the toolbar. The number next to it will adjust the speed of blinking.

In the single images, the detected reference stars are marked in green, and
further detections in blue. Measured objects will be marked in purple (see
Measurement, below). In some cases, the asteroid is too faint thus not directly
visible in the images. Then you will have to stack (add) images together. This is
described in a separate toolkit x.xx, “Stacking images in Astrometrica”

MEASUREMENT

1. When a moving object is detected, select Stop Blinking on the toolbar.

2. Begin by forwarding to Image 1 (shown at the top of the blinking image), by
clicking on the Forward or Back buttons.

3. Center the object with the cross and click on the object for object verification.
4. Click on the dotted button next to Object Designation and check the table of

nearby objects. There are two possible outcomes: a) the object you clicked on
is in the list, or b) it is not in the list.



a) The object you clicked on is in the list:

The object at the top of the list is the known object that is closest to the spot
you measured. Here you will see the list of Deltas; if the values in the dRA
and dDec columns are close to 0.00 (less than 0.2 is a general limit), then that
object is the object you measured. In this case, select the known object and
click OK. If it is an unknown object value can go up to 1.

20214029 [K210290 | ] 0.61"/min
2017 PX32 KITPIX | +0F v _
(471697) 2012 TN242| 11697 A7 | 3T | 2. 0.50"/rmin

2009 SW63 K0aseaw | +7.0° 8 3 0.54"/min
2015 XE112 |[KISXB2E | +68 | 7.1 | 21 | 0.62"/min |
(143222) 2002 RAB4  E9222 4103 30 ] 0.64"/min
2006 XK75 |KoeX75K | 9.0 3| 20 | 0.48"/min
| | (555326) 2013 VM4 15326 137 2 | 21 | 0.50"/min |

After you click OK, the known object name will automatically appear in the
name box. Do not change this. Then, hit Accept.

— Display — PSF - Fit e
e . . ;l W= '
Zoomld:-: vl Center | Object = | Freq IE__I v =927.44
— Information SNR = 4.7
09337g03390.1775048.ch. 2445207 XY 26.p01. fits Flus =1012
2021 0503.424829 (10:11:45.2 UT) Fu/HM = 0.7"
Ra=153646425 De=-09525027 R=21.0 Fit RMS = 0.201
— Object Designation Centroid |

20214023 k215230

— Mote

I ;] Reject

Accept




b) The object you clicked on is not in th

e list:

The object at the top of the list is another known object that is closest to the
spot you measured. If the values in the dRA and dDec columns are not close
to 0.00 (greater than 0.2 is a general limit), then the object you measured is

Qot in the list.

‘ Object Verification

Object Identification

Measured Position and Magnitude: RA =153636.325 De=-09540205 R=207

Designation Packed dRA dDe mag
20214029 K21J230

(471697) 2012 TN242 697 -0.7' 43" 21.0mag
27 Px32 K17P32x 1.9 43 21.1mag
2009 SWE3 KO9SE3w  +45  +46  221mag
(149222) 2002 RAB4  ES222 +7.9 4.2 20.0mag
205 XE12 K18<B2E +4.3 83 21.8mag
2006 XK 75 KOEX75K 115 +81° | 204mag
(160765) 2000 5K126 GO765 +126° 108" | 19.5mag

oK |

0.50"/min
0.52"/min
0.54"/min
0.64"/min
0.62"/min
0.48"/min
0.60"/min

| L]

. = = q0Z
I Zuum‘lln E] Eente1l0b|ect3 Freq. I2 :ll ' :JII:;S.BD
r Information SNR =31
09337903390.1775048.ch. 2445207 Xv'26.p01.fits Flux = 1378
2021 05 03.424829 (10:11:45.2 UT) PwWHM =1.3"
RA=153636.325 De=-09540205 R=207 Fit AMS = 0.293
i Object Designation Centroid |

~ Note

Accept

| ;l Reject

Give the object a name by typing 3 letters (initials to represent your group are
commonly used) and a 4 number designation. Then, hit Accept.

— Note

| =]

— Display — PSF - Fit i
o i 7 | x= ;
ZOOITII“H - I LCenter I Object « I Freq lz_;l y=473.80
— Infoarmation SNR =31
09337g03390.1775048.ch. 2445207 XY 26.p01.fits Flux = 1378
2021 05 03.424829 (10:11:45.2 UT) FwHM =1.3"
R4 =153636.325 De=-09540205 R=207 Fit RMS =0.293
— Object Designation —— Centroid |
| .. (NEW0001|

Accept

Reject

You should also use this approach in case you are uncertain whether it is the

right object.




5. This must be done for each image. Hence, repeat the procedure for images 2, 3,
and 4 by forwarding to Image 2 and then to Image 3, and finally to Image 4,
repeating the same procedure as with Image 1.

6. Continue searching the image until all asteroids have been measured.

7. When you have finished the measurements, have a look at the MPC-Report file by
clicking on “File” and the “View MPC Report File”. The file can also be found in the
Astrometrica folder.

8. Either send the file itself copy and paste the content into an email to
astrometry@FTP-Europlanet.eu. Please also add the Names of the Observers and
Measurers.

9. After sending the astrometry to us, we will check it and forward it to the Minor
Planet Center, where all the data is processed, and new orbits of the asteroids are
calculated. The names of the Observers will then be published in the next Minor
Planet Circular.

How to distinguish True or False Signatures?

An important key to a successful asteroid search is being able to identify true and
false signatures for moving objects. Not all objects that appear to move in the image
sets are asteroids. You must know the difference and only measure the asteroids
(the true signatures), and not the false signatures.

For an object to be accepted as a true signature the object must have three
characteristics:

* Moves along a straight line

* Moves at constant speed

» Magnitude is fairly constant

A simple test for you use is to place the edge of a ruler along the path of the moving
object to check if the motion is along a straight line. If not, then the object is a false
signature and should not be measured or included in the MPC report.

igure 1An é);afnblé of Mowﬁg
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False Signatures

Object Verification

Display

Zoom |4x ¥ Object « l
Information
09515g04360.1866620.ch.2523912.XY02.p00.fits Flux = 1543
2021 10 28.449783 (10:47:41.8 UT) FwHM =0.2"
RA=031943529 De=+00115733 R=204 Fit RMS = 0.054
Object Designation Centroid
Accept
e _ e |

| Beject

Object Verification

PSF -Fit
- - % =1306.44
Zoom|4x w er | Object « I_j y=677.60
Information SNR =107
09515g04880.1866672.ch.2523964.XY02.p00.fits Flux = 1088
2021 10 28.484264 (11:37:20.4 UT) PwHM = 0.4"
RA=032423794 De=+02445300 R =202 Fit RMS = 0.063

Obiject Designation Centroid

Note —IAccepl
[ ~ Reject

Display

X

Zoom |4z ¥ Object ~
Information
09515g04370.1866621.ch.2523913.XY02.p00 fits Flux = 5446

2021 10 28.450432 (10:48:37.4 UT) FWHM =0.3"
RA=032418506 De=+02442477 R=186 Fit RMS = 0.087
Object Designation Centroid

Accey

Note -—ﬂj

L] Reject

These objects would be
rejected: although they
appear to move in a linear
direction, their shape and
the graph indicate they
are artifacts.




While this may look like a
small asteroid based on its
movement across the
images, when you zoom in it
appears to be an artifact.

Figure 2 An exampe of Artefacts



Object Verification X

PSF-Fit
#=217385
y=1370.93

Information SNR =66

09515g04400.1866624.ch. 252391 6.<Y02 p00.fits Fhat = 949
2021 1028452333 (10:51:26.8 UT) PwHM = 0.2"

RA=033553.847 De=+02585145 R=2 Fit AMS =0.153

Object Designation

F - Fit
#=217412

y=1371.43
Information SNR =123
09515g04740.1966658.ch. 2523950.<v02 p00.fits Flux = 399
2021 10 28.474930 (11:23:54.0UT) PwHM =0.3"
RA=033553668 De=+02584762 R=204 Fit RMS = 0.064

Object Designation LCentroid
{ I

Accept
Note
\ = Beiect

Object Verification

Display PSES Fit B
Zoom |4k ¥ Object = ['_j :-1384‘39
Information SNR =213
09515g04910.1866675.ch. 2523967 XY 02 p00. fits Flux = 2899
2021 10 28.486237 (11:40:10.9UT) FwHM = 0.4"
RA=033553330 De=+025836.00 R =191 Fit RMS = 0.035

Object Designation Centroid
[ [

- _ I
Figure 3 An example on Magnitude Fluctuations

This object is also rejected
because the magnitude fluctuates
by more than 1.




verify Object 1/4 (0.86"/min, PA 0.8°) X|

\
Display PSF- Fit e
- - ;l i= :
Znornlllx _I CcntcrlPos. 2 _I Freq |3 = | y = 29052
— Infarmation SNR =105.4
00000042.2001 X1U1.REDUCED.FIT Flux = 170443
2007 01 03.062120 (1:29:27.2 UT) FPw/HM = 1.6"
RA=02131049 De=+4843516 B=16.0 Fit RMS = 0.159
— Dbject Designation
I? | Accept | Heject |

This is saturation from a bright star. Never measure and report saturated objects.

Object appears to be moving; however, this may be attributed to the location of the
image grid. You can see the outline of the flickering stars is the last two images.
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TRUE SIGNATURES

The following images show examples of true signatures (asteroids). They can vary in
shape, size and brightness. The asteroids will be moving in a straight line, with
constant speed and its magnitude will not change greatly. The edges will be
rounded, and the object will be darker at the center.




