Astronomy 150

Asteroid Lab
Due in Class: Monday, Oct. 26

Section 1: First setup computer. (If this step is not correctly setup, nothing will work properly.)

1.

Verify that lab computer is booted in windows (for Macs)

Create Folder on desktop, called Astro150

Create a linked P: folder or directory by going to the start menu, under class programs,
Astro 150, and clicking on Telescope Data (to access data and catalogs). This makes a P:

drive, popping up the folder.

Copy the Cats directory in P: to your Astro150 folder.
In the start menu, under class programs, Astro 150, start Astrometrica
Click on the I - | for program settings (or click File, and Settings)

On the Environment tab of the Program settings,
we need to change the Directories to:
a. CCD images ->
Astr 150 on ‘Ics-midas\Class’ (P:)
(the whole directory)
b. MPCOrb -> Your desktop folder
Astr 150/Cats
c. Star Catalog -> the same as (b)
d. Output -> your desktop Astrol50

To reset the catalogs, we have to close and
restart the Astrometrica program.

Open back up the program settings.
Click on the Observing Site tab:

Set the MPC Code to H55

Set the Longitude to 88.08 West
Set the Latitude to 39.29 North
Set the Height to 262 meters

Set email to your email.

o a0 o

Observing Sitel CCD ] Program Internet
Directories
CCD Images |C:\F‘rogram Files\Astrometrica\T utorials _I
MPCOrb IC:\Program Files\Astrometrica\T utorials —J
Star Catalogue |C:\F’rogram Files\Astrometrica\T utorials _I
Output |C:\Program Files\Astrometrical AI
|v Check Output Files as Startup
Colors
Unidentified Detections m Default Colors

Stars |l Blue v

Reference Stars ,m
Rejected Ref. Stars [WLI
Moving Objects ,-Hed—Ll
Manual Objects m
Overlay |l Red v

Open ‘ Save ’ Save As I oK | Cancel |

Program Settings - Astrometrica.cfg

Observing Site ] CCD | Program | Environment | Intemet |

Location

MPC Code [HS5
Longtude [88.08  * ~ Eayt & West
Latitude [W & Notth © South
Height ,T m

Details

Contact |
E-Mail |lwi@ilinois. edu
I Include Contact Details in MPCReport

Observer I

Measurer |

Telescope | Code [_

Open ‘ Save I Save As | 0K | Cancel ‘




10. Then, go to the CCD tab in the
Program Settings
a. Set the focal length to 3718
b. Set the pixel width and height to
24 microns
c. Set the color band to Visual

11. Then, go to the Program Tab

a. Set the Plate Constants to Cubic Fit

b. Set the Residuals to

1. Astrometric Limit to 0.25”
ii. Photometric Limit to 0.30 mag

12. Click Okay, saving your changes

13. Now, we are ready to play with some data.

Program Settings - Astrometrica.cfg @

Observing Site  CCD ]Program] Environmentl In

Scale and Orientation

Focal Length |3718 mm * W %

Position Angle [UU— St [U— *
Pointing + |_5—U— 4

Flip Horizontal [v Flip Vertical |

7 Auto-Save FITS with WCS

Time in File Header

(& Start of Exposure
" Middle of Exposure
" End of Exposure

Offset |0.00

Precision |1.00

h from UT
Seconds

[~ Skip checking of Time after Loading

temet]

LCCD Chip

PiselWidth [24  pm
Pixel Height |24 bm

Saturation  |60000

Color Band

" Blue [B)

@ Hisual V]

" Red(R)

I~ Clear/no Filter used

Exposure from FITS
 Minutes

* Seconds

" Miliseconds

Open Save Save As | 0K I Cancel
Program Settings - Astrometrica.cfg
Observing Sitel CCD  Program l Environmenl] Intemell
Object Detection Star Catalog
Aperture Radius [4  Pisels |usno-B 1.0 ~|
Detection Limit W g Upper Limit[W mag

Minimum FwHM |0.70  Pixels

PSF-Fit RMS |0.20

Search Radius |0.75  Pixels

Background from & PSF
" Aperture

Plate Constants
¢ Linear Fit
" Quadratic Fit
& Cubic Fit
" 4th-Order Fit

Residuals
Astrometric Limit |0.25 "

Photometric Limit [0.3  mag

Lower Limit {18.0  mag

Reference Star Matching

Number of Stars |50

Search Radius (200 Pixels

Image Alignment
Number of Stars |30

Alignment Area |0 Pixels

MPC Report

v Include Magnitude

I Position to 0.001s/0.01"
[~ Magnitude to 0.01mag

Open | Save |

Save As |

Cancel

=]




Section 2: Let’s Look at the NEA 2009 SG:
http://ssd.jpl.nasa.gov/sbdb.cgi?sstr=2009+SG&orb=1

1. Go to File, Load Images, and open the folder or directory 2009 09 19

* Astrometrica for Windows

5 Edit Astometry Images Tools Internet Windows Help

= iontinsges— o JE NREIR R

o |

Export Image to... »
G Load Dark Frame...
& Load Flat Field....

Load Text File...

=t Settings...

Exit Alt+F4

Load Images

USNO-B1.0 Fit Order: 3

Astrometrica.cfg

2. In the directory, scroll to find the File 00000485.2009 SG.REDUCED.FIT. This is where
the dataset for the NEA 2009 SG begins. Open it.

Look in: [ () 2009 09 19

X

~ e @& ckE-

@ 00000444.95A8A59.REDUCED.FIT

72 ) 00000445. 2008 SK.REDUCED.FIT
- ) 00000446, 2008 SK.REDUCED.FIT
My Recent
Documents
@ [ 000004s0.65C 3
[ 00000451.65¢_3_
Deskion |13 00000452.G5C_8_986)
([ 000004s3.65¢_8_s86.R
&> ‘@ 00000454.GSC_8_986.REDUI
J |[¥) 00000455.G5C_8_586.REDUCED!
D i@ 00000456.GSC_8_986.REDUCED.

@ 00000457.GSC_8_986.REDUCED.FIT
\ ) 00000438.65C_8_98s.REDUCED.FIT
} ) 00o004se.65C_5_986.REDUCED FIT
@ 00000460.GSC_8_986.REDUCED.FIT
@ 00000461.GSC_8_986.REDUCED.FIT
@ 00000462.GSC_8_986.REDUCED.FIT
@ 00000463.GSC_8_986.REDUCED.FIT
@ 00000464.GSC_8_986.REDUCED.FIT
@ 00000465.GSC_8_986.REDUCED.FIT
) 0ooo0466.GsC_s_ss6.REDUCED FIT
[ @ 00000467.GSC_8_986.REDUCED.FIT
| @ 00000468.GSC_8_986.REDUCED.FIT
\ [ 00000468.65¢_8_sas.REDUCED.FIT
I3

) 00000470.65C_8_986.REDUCED.FIT
) 00000471.65¢_8_986.REDUCED.FIT
[ 00000472.65¢_8_985.REDUCED.FIT
[ 00000473.65¢_8_986.REDUCED FIT
) 00000474.65¢_8_s86.REDUCED. FIT
) 00000475, 65¢_8_s86.REDUCED. FIT
) 00000476.65¢_8_986.REDUCED.FIT
) 00000477.65¢_8_986.REDUCED.FIT
[ 00000478.65¢_8_985.REDUCED.FIT
) 00000478, 65¢_8_986.REDUCED. FIT
) 00n00480.65¢_s_ss6.REDUCED.FIT
) 00000481, 2009 sk.REDUCED.FIT
) 00000482. 2009 SK.REDUCED.FIT
) 00000483, 2009 SK.REDUCED.FIT
00000485.2009 SG.REDUCED. FIT
[ 00000488, 200 sG.REDUCED.FIT
) 00000487, 2009 s6.REDUCED.FIT
) 00000488, CURSOR _POSITION.REDUCED.FIT
[ 00000483, CURSOR_POSITION. REDUCED.FIT
[ 00000430, CURSOR_POSITION. REDUCED.FIT
) 00000491, CURSOR _POSITION.REDUCED.FIT
) 00000492.CURSOR _POSITION.REDUCED.FIT
) 00000493.CURSOR _POSITION.REDUCED.FIT
) 00000494.CURSOR _POSITION.REDUCED.FIT
) 00000495.CURSOR_POSITION. REDUCED.FIT
[ 00000495, CURSOR_POSITION, REDUCED.FIT

@ 00000497.CURSOR _POSITION.REDUCED.FIT
Iﬂ 00000498.CURSOR _POSITION.REDUCED.FIT
@ 00000493.CURSOR _POSITION.REDUCED.FIT
B 00000500.CURSOR _POSITION.REDUCED.FIT
@ 00000501.CURSOR _POSITION.REDUCED.FIT
@ 00000502.CURSOR _POSITION.REDUCED.FIT
@ 00000503.CURSOR _POSITION.REDUCED.FIT
Iﬂ 00000504.CURSOR _POSITION.REDUCED.FIT
@ 00000505.CURSOR _POSITION.REDUCED.FIT
@ 00000506.2009 SG.REDUCED.FIT

@ 00000507.2009 SG.REDUCED.FIT

@ 00000508.2009 SG.REDUCED.FIT

@ 00000510.95A8FF9,REDUCED.FIT

Iﬂ 00000511.95A8FF9.REDUCED.FIT

@ 00000512.95A8FF9.REDUCED.FIT

@ 00000513.CURSOR _POSITION.REDUCED.FIT
@ 00000514.CURSOR _POSITION.REDUCED.FIT
@ 00000515.CURSOR _POSITION.REDUCED.FIT
@ 00000516.CURSOR _POSITION.REDUCED.FIT
Iﬂ 00000517.CURSOR _POSITION.REDUCED.FIT
@ 00000518.CURSOR _POSITION.REDUCED.FIT
@ 00000519.CURSOR _POSITION.REDUCED.FIT
@ 00000520.CURSOR _POSITION.REDUCED.FIT
@ 00000521.CURSOR _POSITION.REDUCED.FIT
Iﬂ 00000522.CURSOR _POSITION.REDUCED.FIT
Iﬂ 00000523.CURSOR _POSITION.REDUCED.FIT

[¥) 00000524.CURSO
[7) 00000525.CURSO
[ 0oooos26.cURSO
[¥) coooos27.cuRs0
[¥) 00000528, cURSO
[ 00000529.cURSO
[¥) 00000530.CURSO
[¥) 00000531.CURSO
[¥) 0oooos32.cURSO
[¥) coo00s33.cURS0
[¥) coo00s34.cURsO
[¥) 00000535.CURSO
[¥) 00000536.CURSO
[¥) 00000537.95A8FF
[¥) 00000538, 95A8FF
[¥) 00000533, 95A8FF
[¥) 00000541, 2008 51
[¥) 00000542, 2008 st
[¥) 00000543, 2008 st
[ 00o00544.cURSO
[¥) coooos4s.curso
[¥) 00000546, CURSO
[ 00000547.cURSO
[¥) 00000548.CURSO
[¥) 00000543.CURSO

E 00000550.CURSO

File name: |

Bl

Files of type:

ICCD Image Files (*.st?.”.st??."st?22;*fits;"fit:" fts)

=

>
Open I
Cancel




If you did all the Settings right, you can now use the stars on the image to find the exact
location of the telescope pointing. Press the data reduction button. gl

* Astrometrica for Windows
File Edit Astrometry Images Tools Internet Windows Help

= BEF % ®HE O

" image - 00000+ TR eI
3 » x

-

Click okay when the window pops up asking about the object name and coordinates.

If everything was setup properly, it should find the solution and show the following with
circles around the standard stars. If it did not find a solution, try closing ALL windows in
the program and try again. If it still doesn’t work, verify all of you settings from above,
and try again. If that doesn’t work, restart program.

* Astrometrica for Windows

File Edit Astrometry Images Tools Internet Windows Help

«~ BEE OO% P KR | OLGH A B NS

* Image - 00000485.2009 SG.REDUCED.FIT
% »

Detections | Ref. Stars | Ref./ést | FitOrder | dRA dDe | Ref./Phot | dmag
00000485.2009 5G.REDUCED. FES 53 [ 3 008" 008 22 017mag

Unregistered Copy - 94 Days left for evaluation USNO-B1.0 Fit Order: 3 Astrometrica.cfg




6. The colors used represent different objects. The default settings are:

— Colors
Unidentified Detections ||:| Aqua

Stars I. Blue

Reference Stars I. Lime
Rejected Ref. Stars I[:] Yellow

Moving Objects I. Red
Manual Objects I. Fuchsia

Dverlay I. Red

Lelblbellefleflefle

7. Now, since we know the true coordinates, we can check out where the known Solar
System objects are in this image. Click on the Known Overlay Button.

* Astrometrica for Windows Q@
File Edit Astrometry Images Tools Internet Windows Help
~ BEE OUS PR N OFR AAB [ [
A
Known Object Overlay

* Image - 00000485.2009 SG.REDUCED.FIT

% -

8. This will show two objects inside of squares (maximize the window). The one toward
the North is labeled K0O9S00G, which is the NEA 2009 SG. Click the magnification
button to see the small blob. That is an Near Earth Asteroid!
9. Put your cursor on the object and right click.
10. This brings up a window with the object P T e I A
and a fit. The data of this one observation 5
is noisy (This is a dim object). If you
click on the button next to the
Object Designation section, the program
looks for nearby objects (in this case we
know what it is). The object is 2009 SG,
and the Program gives its brightness in
magnitudes, how fast it moves, and in which
direction. Go ahead and write down the

. . Display PSF- Fit
speed and PA (direction of movement); Zoon|dn ] [Obect =] F =l %= 365,60
. =51092
we’ll need these later. Then, click okay, e v
and Close the Ob_] ect Veriﬁcation WindOW. 00000485.2003 SG.REDUCED.FIT Flux = 834
200909 19.30433 (7:18:14 UT) FwHM = 4.2
RA=00442613 De=-0452102 V=182 Fit RMS =022

Object Designation

|

Accept Reject




My Recent
Documents
Desktop
My Documents

My Computer

My Network
Places

11. Finding asteroids in one image is very hard. So, we take many images over a few hours.

Close all image windows, so we can look at more data. Click the close all windows

button.

li-'h'l

'ti

* Astrometrica for Windows

File Edit Astrometry Images Tools Internet Window

."\ o

frlﬁ! .

12. Go back to File, Load Images, and open the directory 2009 09 19. Find the same file as

before, 00000485.2009 SG.REDUCED.FIT. This is the first data for this object and
00000508.2009 SG.REDUCED.FIT is the last file. The data have this format for all
sources. The object name is in the filename for the first and last three files, with other
names in between. Using the control button and right mouse clicks, choose five files
over this night to view. The farther apart the more chance of seeing the asteroid move, so
try to well sample the interval.

Look in: | ) 200909 19

@3

~ e @ ckE-

> ) 00000444, 9548453, REDUCED. FIT
( £ ) 00000445, 2009 sK.REDUCED.FIT

- [ 00000446, 2009 sK.REDUCED.FIT
) 00000447, 2009 sK.REDUCED.FIT
) 00000448, 65¢_8_g8s.REDUCED.FIT
) 00000443, 65¢_8_a85.REDUCED.FIT
) cooo04s0.65C_8_s88.REDUCED FIT
) cooo04s1.65¢_8_s8s.REDUCED FIT
[ 00000452, 65¢_8_s8s.REDUCED.FIT
- [ 00000453, 65¢_8_s8s.REDUCED.FIT

X ) 00000454, 65C_8_a88.REDUCED.FIT
) 00000455, 65C_8_986.REDUCED FIT
) coooo4ss.Gsc_s_sss.REDUCED FIT
[ 00000457.65¢_8_s8s.REDUCED.FIT
[ 00000458, 65C_8_s8s.REDUCED.FIT
) 00000459, 65¢_8_g88.REDUCED.FIT
) 0o000460.65¢_s_a85.REDUCED.FIT
) coo00461.65C_8_s86.REDUCED FIT
) coooo462.65¢_s_s8s.REDUCED FIT
) cooo0463.65¢_8_sss.REDUCED FIT
[ 00000464, 65¢_s_sss.REDUCED.FIT
) 00000465, 65¢_8_a8s.REDUCED.FIT
) 00000468, 65C_s_a85.REDUCED.FIT
) coo00467.65¢_s_s88.REDUCED FIT
) coooo46s.Gsc_s_sss.REDUCED FIT
[ oo0oo0469.65C_s_s8s.REDUCED.FIT
<

“

[¥) 00000470.GSC_8_986,REDUCED.FIT
[¥) 00000471.65C_8_986,REDUCED.FIT
[¥) 00000472.G5C_8_986.REDUCED.FIT
[¥) 00000473.G5C_8_985,REDUCED.FIT
[¥) 00000474.G5C_8_086,REDUCED.FIT
[¥) 00000475.GSC_8_986,REDUCED.FIT
[¥) 00000476.G5C_8_986.REDUCED.FIT
[¥) 00000477.65C_8_985,REDUCED.FIT
[¥) 00000478.G5C_8_985.REDUCED.FIT
[¥) 00000479.G5C_8_985,REDUCED.FIT
[} 00000480.G5C_8_086,REDUCED. FIT
[¥) 000004812009 SK.REDUCED.FIT

[¥) 00000482, 2009 SK.REDUCED.FIT

[¥) 00000483, 2008 SK.REDUCED.FIT

Iﬂ 00000497.CURSOR _POSITION.REDUCED.FIT|
@ 00000498.CURSOR _POSITION.REDUCED.FIT|
@ 00000499.CURSOR _POSITION.REDUCED.FIT]|
B 00000500.CURSOR _POSITION.REDUCED.FIT]|
B 00000501.CURSOR _POSITION.REDUCED.FIT]|
B 00000502.CURSOR _POSITION.REDUCED.FIT|
B 00000503.CURSOR _POSITION.REDUCED.FIT|
@ 00000504.CURSOR _POSITION.REDUCED.FIT|
@ 00000505.CURSOR _POSITION.REDUCED.FIT|
B 00000506.2009 SG.REDUCED.FIT

B 00000507.2009 SG.REDUCED.FIT

B 00000508.2009 SG.REDUCED.FIT

] 00000510.9SA8FF9.REDUCED.FIT

;'1 00000511.95A8FF9.REDUCED.FIT

] 00000485.2009 SG.REDUCED.FIT

a 00000486.2009 SG.REDUCED.FIT

a 00000487.2009 SG.REDUCED.FIT

a 00000488.CURSOR _POSITION.REDUCED.FIT
E 00000483.CURSOR _POSITION.REDUCED.FIT
ﬂ 00000490.CURSOR _POSITION.REDUCED.FIT
E 00000491.CURSOR _POSITION.REDUCED.FIT
a 00000492.CURSOR _POSITION.REDUCED.FIT
a 00000493.CURSOR _POSITION.REDUCED.FIT
E 00000494.CURSOR _POSITION.REDUCED.FIT
a 00000495.CURSOR _POSITION.REDUCED.FIT

E 00000496.CURSOR _POSITION.REDUCED.FIT

bt

00000512.95A8FF9.REDUCED.FIT

.| 00000513.CURSOR _POSITION.REDUCED.FIT
.| 00000514.CURSOR _POSITION.REDUCED.FIT
] 00000515.CURSOR _POSITION.REDUCED.FIT
.| 00000516.CURSOR _POSITION.REDUCED.FIT
| 00000517.CURSOR _POSITION.REDUCED.FIT
I.] 00000518.CURSOR _POSITION.REDUCED.FIT
.| 00000519.CURSOR _POSITION.REDUCED.FIT
o

.| 00000520.CURSOR _POSITION.REDUCED.FIT
a 00000521.CURSOR _POSITION.REDUCED.FIT
% 00000522.CURSOR _POSITION.REDUCED.FIT
| 00000523.CURSOR _POSITION.REDUCED.FIT

[¥) 00000524.CURSO
[ coooos25.cuRsO
[} 00000526, CURSO
[¥) coooos27.cuRs0
[¥) 00000528, cURSO
[ 00000529.CURSO
[¥) 00000530.CURSO
[¥) 0oooos31.cURSO
[¥) coooos32.cURs0
[¥) coooos33.cURSO
[¥) 00000534.cURSO
[¥) 00000535.CURSO
[¥) 00000536, CLURSO
[¥) 00o00537.95A8FF
[¥) 00000533, 95887F
[¥) coooos32.95a87F
[ 00000541. 2009 51
[) 000005422009 st
[) 00000543.2009 st
[} 00000544.CURSO
[¥) coooos4s.curs0
[¥) 00000546, CLURSO
[ 00000547.CURSO
[¥) 00000548, CURSO
[} 0oooos4s.cURSO

E 00000550.CURSO!
>

File name: |

El

Files of type:

|CCD Image Files (".st?.”.st??.°.st?772;" fits:fit;" fts)

=

Open I
Cancel

Note: Only the first and last few files in an image set will be labeled with the NEO’s name.




13. After loading them, press the reduction button. (You will have to click y
Ok for each file). For this dataset, if the program is set up correctly, all frames
should reduce without a problem.

14. Now, click the blink button. This will make a movie of all the frames together.

* Astrometrica for Windows

File Edit Astrometry Images Tools Internet Windows Help
«~ | BEE 00% M e oG HE A B R
P

Blink current Images (Ctrl+B)

15. Now find 2009 SG. It moves, while the stars stay still. This is one way to find new
NEAs!

16. Stop the blinking by pressing the stop sign button. Then, click on the Known Overlay
Button, and see if you were right. Start the blinking again by pressing the Play button
and watch it move. (This blinking method is probably the best way to find new bright
asteroids.)

17. After you find an asteroid, you want to measure its parameters using all the data. To do
that, we need to stack the images on the asteroids. Let’s stack the windows around this
source and see how much signal to noise we can get. So, close all images by pressing the
Close All Windows Button again.

18. Click on the stack button.

* Astrometrica for Windows

File Edit Astrometry Images Tools Internet Windows

|« | BPE DO®| B | &%||[i
Sacklmagesh




The
Asteroid

19.

20.

21.

22.
23.

We have ~24 datasets, so go ahead and add all of them, then click Ok.

* Astrometrica for Windows

File Edit Astrometry Images Tools Internet Windows Help

|« sesaoos | @ @R cFExa|B|&(Feapr

Select Images x|

— Images — Preview

v

[«d] 0
Add I Eemovel Preview II_ Auto &I 3' Cancel |

You will have to hit Ok to verify positions for all datasets, so 24 times. But stop before
you accidentally hit the 25 okay for the Coordinates, Tracking, and Stacking window.
The Coordinates, Tracking, and Stacking window, requires the operator to specify how
the asteroid moves in Speed and PA. You can hit the ... button next to the Speed, typing
in the asteroid name should bring up the speed and PA, but VERIFY using your values
from #10 above (5.74 “/min and 322.4 degrees), then click ok.

Note that the stars become streaks, but the asteroid is a point source and much brighter.
Measure the position and brightness using the same technique as in #10.

& & B H YR OoGHE A B 4 & & &

Display PSF-Fit Pt
= % =365,
Zoom |4x ¥ |— =i y=51081
Information SN =221
00000485.2003 SG.REDUCED.FIT Flux = 588
2009 09 19.30746 (7:22:45 UT) Fu/HM = 41"

RA=00442512 De=-0451436 V=186
Object Designation

Fit AMS = 0.047

E‘ I Accept Beject

Unregistered Copy - 91 Days left for evaluation USNO-B1.0 Fit Order: 3 Astrometrica.cfg

%]
Stars | Ref. Stars | Ref/Ast | FitOrder | dR& | dDe | Ref./Phot | dmag
El 53 43 3 008" 0.08" 2 0.17mag
1 00000486.2003 SG.REDUCED.FI' 86 43 43 3 010" 013" 19 0.18mag




Section 3: Now that we are experts, let’s do the lab!

The previous sections were for learning how to run the software; this section describes the
assignment. Note that this can be done during lab session or you can do it at your leisure. If
you do it later, you may have to redo the program settings and download the catalogs again.

The main point of this is to either find 3-5 new asteroids or measure properties of known ones.
To get full credit for the lab, each student needs to examine three to five observing datasets (i.e.
3-5 different asteroid fields). We did 2009 SG in the practice computer lab, which is a single
asteroid field. In some cases, you may not detect anything (just say so and skip the other parts),
but in some cases there may be 4+ objects in one field. For each set of data, you must address
the following issues. (Make sure the results are typed, i.e. no handwritten notes.)

1.

2.

10.

What was the date of the observation? This is the folder’s name.
What is the name of the source from the file name? For example, 2009 SG.

First, we want to look for asteroids using the blink function. Load ~5 of the dataset files
from that group, and do the data reduction. Any issues? If so, refer to the data reduction
document on the class website for more info.
(http://eeyore.astro.uiuc.edu/~lwl/classes/astro150/fall09/Docs/HardDataR eduction.pdf)
Describe how you fixed any data reduction issues.

Describe the images. Many stars or few? Anything interesting in the images?

Using the blinking option, find moving objects. Describe them. Describe their motion.
This is the only way to find new asteroids.

Using the Known Object Overlay, find all of the known asteroids in your field. Did you
find all/any of them in the blink mode?

Did you find any yet unknown asteroids? Why?

Pick one of the above asteroids to better measure its parameters. Write down the name.
To get the best signal to noise, we want to stack all the data for this source. As in Section
2 step 10, click near the asteroid and load the parameters of the nearest known asteroid.
Write down the asteroid’s speed and PA. We need this to stack.

Using the procedure for 2009 SG (Section 2, steps 18-23), stack the data using the above

speed and PA. Find your asteroid now (it should be a point source). Click on it to fit it
with the best signal to noise. Write down its x and y position, FWHM, and V magnitude.



