Ceres Orbital Period




1.

2.

3.

Go to the IASC website at http://iasc.cosmosearch.org/ and download the Ceres

FITS files

Open Aladin then

Locate the downloaded Ceres FITS files and select both then click Open.

go to File > Load local file
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4.

5.

Select Edit > Fits header

Edit Image Catalog Overlay Coverage Tool View Ini

Pan mode Alt+Z
Zoom >
Copy Ctrl+C
Paste Ctrl+V
Create a stack folder

Insert in a new stack folder

Select all objects Ctrl+ &
Select all objects in selected planes

Select tagged sources

Unselect objects Ctrl+U
Untag the tagged sources

Delete Delete
Delete All Shift+Delete
Fits header... Alt+H
Properties... Alt+Enter
User preferences..,

A window will open. Locate the DATE-OBS value. Write down the date and

time, you will need it later

& FITS header

SIMPLE = T
EITPIX = -32
NAXIS = 2
NAXIZ1 = 3054
NAXIZZ = 2042

HORVER = 'LCOGT-HDR-1.4.0"

OBSTELEM= 'N/A ‘
TIMESYS = 'UTC ‘
DATE =
el | DATE -0BS=

DAY-0BS =
UTSTART =
UTSTOP =
MID-0BS
EXPTINE
FILTERL = 'rp ‘
FILTERT1= 'SDS5-RP-124"
FILTER2 = 'NOTPRESENT'
ETLTERTZ= 'NATPRESENT'

SBS2E. 2195824
4.230

DATADICY= 'LCOGT-DIC.FIT5-0.11.

/ Created by Image] FITS_Writer

/ number of bits per data pixel

/ number of data axes

/ length of data axis 1

S len of data axis 2

0' / Version number of the data dictionary
/ Wersion number of the headers

ORIGIN = 'LCOGT ! / Organization responsible for the data
SITEID = 'tfn ! / ID code of the Observatory site

SITE = 'LCOGT node at Tenerife' / Site of the servatory

ENCID = 'agwa ! / ID code of the Enclosure

ENCLOSUR= 'Agawan-01' / containing Telescope

TELID = 'Omdb ! / ID code of the Telescope

TELESCOP= 'Om4-10 ' / The Name of the Telescope

LATITUDE= 28.3003080 / [deg North] Telescope Latitude

LONGITUD= -16.5117250 / [deg East] Telescope Longitude

HEIGHT = 2390.000 / pe above sea Tevel
OBSGEQ-X= 53090275.567 /

OBSGED-Y= -1587872.288 /

0B3GED-Z= 30068982.389 / [m] Cartesian I co-ord of telescope
0BSTYPE = 'EXPOSE ' / Observation type

FRAMENUM= 210 / Running frame number

WOLTYPE = 'EXPOSE ' / Molecule type

MOLNUNM = 111 ¢ Molecule number

MOLFRNUM= 1 / Exposure number within molecule
FRMTOTAL= 1 / Total number of exposures within molecule

ORIGNAME= 'tfnOm410-kb23-20190213-0210-200.fits' / Fnane written by ICS

/ Link to observation telemetry
/ Time system used
/ [UTC] Date this FITS file was written
/ [UTC] Start date and time of the observati
[UTC] Date at start of local observing night
[UTC] The start time of the observation
[UTC] The Tinish time of the observation
[UTC days] Start date/stime (Modified Julian Dat
[=] Exposure Tength
The first filter wheel filter type
The first filter wheel filter id
The second filter wheel filter type
Tha sacond filter whesl filtar id

Clear = Save Undo Close
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6.

7.

8.

Select Image > RGB Image Builder.

Pixel contrast & map...
Magpnifier glass
Pixel table

Photometry measurement

Cut graph

RGE image builder...
Convert RGE into grey image
Mosaic image builder...
Blink/Movie generator...

Spectrum extractor...

Resampling...

Astrometrical calibration...

Symmetry...

Arithmetic operation...
Cenvolution...

Pixel normalisation (div. by avg)
Bitpix convert...

Pixel extraction...

Duplicate the image plane

Crop image area...

Now, you want to do the same for the other image. To select the other image,
go to the bottom right of your screen and check the second image.

Dsel/Osic 316Mb E

Repeat steps 4 and 5. Make note of the time difference between the two files.

Image Catalog Overlay Coverage Tool View
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9. A window will open. Load Ceres Image A into the Red channel and load Ceres
Image B into the Blue channel. Select Images subtraction then click CREATE.

& RGB image generator — O et

Spedify two or three images as color components,
choose the reference image for the re-sampling and
press the CREATE button to create a RGE image plane.
1)Red CeresImage A-"1619 51.45088 -15 06 18.08... ~
-- none -- ot

3)Blue CereslimageB-"161951.55825 1506 10.94... -~

Sampling reference image: ()R ()G (JE (@) bestresclution
| @ mges sibirachor 1

CREATE  Reset | Close 9

10.  Wait for a few seconds, you should now see a red image layered onto a blue

image. Zoom in using your mouse wheel or by going to Edit > Zoom. Move the
image slightly so that reticle isn't on the object.

11.  Go over to the right side of your screen and select the Distance Icon.
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12.  Click, hold and drag from the middle of one “X” to the middle of the other “X”
and release. You should have a line that connects the two with a number
written next to it. Make note of this number.

13.  Close out of Aladin.
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General Information: 1 AU = 1.496 x 108 km

1.

The measurement you took in Step 12 is the distance Ceres traveled in seconds
of arc in the 15-minute interval between the two FITS files. To convert this
measurement to Seconds of Arc/hr, just multiply by 4.

Determine the distance, “d”, Ceres is from the Sun by using the two formulas
below where w is the value of Seconds of Arc/hr and the result of “*d” is in
Astronomical Unit (AU).

148
a=—

L (\/4a+ —1)2
= (M —

We can determine the orbital period of any object by using any of these formulas
where "p" is the orbital period measured in years and "a" is the distance from
the Sun measured in AU's.

3

2 3 p = a3? a=3p?

p-=a

Determine which formula to use and validate your answer by searching the
Internet.
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Go Discover






