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Overview

This lesson will show you how to convert your image date to Besselian, which is the recognized standard for Double
Stars.
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Method

Per Argyle (Measuring Double Stars), there are two standards: Besselian and Julian with Besselian as a “best” method is
used for doubles.

To calculate: You need to know the Julian Date of your observation: http://aa.usno.navy.mil/data/docs/JulianDate.php
Also, click on the next slide for an alternative way to find the Julian Date
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To Find Julian Date: Open your image in Maxim. Select “VIEW, FITS HEADER”. The following window will appear.

File Edt View Analyze Process Fiter Color Pug-n Window Help

.
JDIS here- = mEb&E @aows] /R 2 0D GBIt Id CA=HAOPE %/ Saa= mh Hb & + 0@ dEh0 0K =~
DS s H@w > &G @@ 5 BE REEANENLD Y % B
Calbrated-T11-boyceastro-WDS 00002-2519-20161015-202153-Luminance-BIN1-E-060-001 |
o Calibrated-T11-boyceastro-WDS 00002-2519-20161019-202153-Luminance-BIN1-E-060-001
FITS Header for Calibrated-T11-boyceastro-WDS 00002-2519-20161019-202153-Luminance-BIN 1-E-060-001
View |Edit |
[siMPLE -~
BITPIX
INAXIS

1.0000000000000000 /physical = BZERQ + BSCALE array_value
32765.000000000000 /physical = BZERO + BSCALE"array_value
2016-10-20T0221:56'  [1SC 8601] UTE dateftime of exposure start
6.00000000000E+001 / [sec] Duration of exposure
600000000000E+001 / {sec] Duration of exposure
-25,000000000000000 /CCD temperature setpointin C

=-25.125000000000000 /CCD temperature atstart of exposure in C
9.0000000000000000 /Pixel Width in microns (after binning)
9.0000000000000000 /Pixel Height in microns (after binning)

XBINNING = 1/Binning level along the X-axis

[YBINNING = 1/Binning level along the Y-axis

IXORGSUBF =0 /Subfiame X position in binned pixels

IYORGSUBF =0 /Subframe Y position in binned pixels

[READOUTM  ="12MHz '/ Readout mode of image

FILTER ='luminance’ |Filter name

IMAGETYP  ='LightFrame'/  Type ofimage

SITELAT "325413]  Latitude ofthe imaging location

ZELoh e iR h

. ‘ocallength of lelescope in mm
IAPTDIA 508.00000000000000 /Aperture diameter of telescope in mm
IAPTAREA  =202682 99727916718 [Aperture area of telescope in mm”2
SWCREATE = 'Maxim DL Version 5.24 140126 0KJRS' /Name of software that created

fthe image
SBSTDVER = 'SBFITSEXT Version 1.0' Version of SBFITSEXT standard in effect
OBJECT  ='WDS 000022519 | Target objectname

TELESCOP = 'Telescope 11"/ Telescope name

INSTRUME  ='FLI ' /Deteclorinstumentname

OBSERVER = 'GradyBoyce' /Qbserver name

NOTES O

FLPSTAT  ='

CSTRETCH ='Medium '/ Iniial display stretch mode

CBLACK 194 nital display black level in ADUs

CWHITE 877 /nital display white level in ADUs

PEDESTAL  =-100 /Correctionto add for zero-based ADU

T el

= 2457681.5965648148 [Julian Date at start of exposure

L Ll il | 1 =

HISTORY  Temp -25C. Exp Time 3s)
USERNAME _='boyceastro’

HIERARCH Telescope  ='Telescope 11'
HIERARCH iTs =1

08131579234 1

HIERARCH iTelescopePlateScaleV ='0813157923498932'
A

P; = 270.967503012806'
PIERSIDE ~ ='WEST '
HISTORY File was processed by PinPoint5.1.8 at 2016-10-20T02:23.02
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Method
Next, the Besselian Epoch can be found by:
Besselian epoch = 1900 + (Julian Date - 2415020.31352))/365.242198781
The Besselian epoch at 1900 is 2415020.31352.
The divisor above is the “true” length of the year in days.

Therefore, the equation is linear from 1900 (midnight 1899) using the Julian epoch for that date (2415020.31352).
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Let’s do an example:

1.
2.
3.

Image date: November 7, 2016 at 4:00 PM UTC. (Note, you need to convert observatory time to UTC)
Go to the USNO website (http://aa.usno.navy.mil/data/docs/JulianDate.php )
Enter the date / time of your observations — it will calculate the Julian Date (JD) and provide this result
* The Julian date for CE 2016 November 7 04:00:00.0 UT is JD 2457699.666667
Plug this value into the equation below:
* Besselian epoch = 1900 + (2457699.666667 - 2415020.31352)/ 365.242198781, therefore
* Besselian epoch =1900 + 116.85111 = 2016.85111

NOTE: Computing the date by counting the days in the year, November 7, 2016 would be 2016.85205. Not
very different but not recognized as correct.
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NOTE: On the Boyce-Astro Forums, there is an Excel calculator for this action.

Computing Besselian Epoch

Enter the Julian date of your image from the FITS Header: ‘ 2457713.597141

Input this Besselian Epoch into your paper as the observation date: ‘ 2016.8903
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Questions?
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