Deter mining of reference star for Winafro

By Erik Bryssinck (april 2009) — http:// cara-project.org

The choice of agood reference star is VERY important for producing good afrho-measurements.

Sotherearealot of agreements to make, such as:
- choice of star only in catalog 1239 (Hipparcos and /of Tycho main)
- choice of color index of the star (B-V) (between 0.5 and 0.7 or 0.4 and 0.8 (see further)
- distance of the comet and the reference star = max. 1 degreein distance of the comet
- magnitude of the referencestar versus error in magnitude: about 9 and 10 but the Magnitude error must
aslow as possible.

With this knowledge, we must carefully select a good reference star. Now the question: how can be search this
referencestar on a proper and quick way ?

What weisfirst at all search of a HIPPARCOS star, if we can’t find a Hipparcosstar we select a Tycho main star
that complies the rules mentioned above.

A choice for searching the referencestar could be:
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What must be done:

position of the target in the sky: first the RA en DECL. coordinates of the comet. First the RA than give
1 SPACE end fill the DECL. coordinatein.

Distance of the target were you want search for stars: Here fill in ‘1” ‘degree’.

In the left column ‘Show’, leave all marks and as extra: set “HIPPARCOS” = ‘ON’, ‘Btmag’ = OFF,
‘e B-V’ =‘ON’ .

For the ‘B-V’ set a search window between 0.5 and 0.7 or the ultimate values when you can find a
proper reference star: 0.4 and 0.8. fill in as: ‘0.5” ‘SPACE’ *..” ‘SPACE’ ‘0.7°. Why ? Our sun has a B-
V index of 0.656 (ref: Astronomical Society of the Pacific, Publications (ISSN 0004-6280), vol. 104, no.
681, p. 1035-1038.), thelight that scattered on the dust of the comet is the samelight of our sun. To get
ahigh accuracy , it is best that we take a reference star with almost the same spectrum as our Sun.

Push ‘ Submit Query’
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Theresult you get is: ( see below fig 3)

A list, sorted in distance to the comet, thisis very useful to determine whether you have a star in your field of
view of the comet.

you see that thereis a Hipparcos star meets the criteria: in this example: Hippar cos 113456 in a distance of 0.8
degrees of the comet.

you can also see the nearest star that meets the criteriais Tycho 5813 487 1 in a distance of 0.253 degrees of the
comet. So possible in the same FOV, the error of magnitudeis not very hig. error values higher than 0.1 should
be avoided, you best take alow error value.

Which reference star should we take for imaging ?

First | should take the Hippar cos 113456 star and second, if the star is in the same FOV of my image, | should
take TYCHO 5813 487 1. If not in the same FOV | should take TYCHO 5813 679 1 because thelow error in
magnitude
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Availabie Visualisations:
*Plot the results with the VOPlot uility @
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The stars could be verified in Winafrho to check of they arein the catalog that is delivered with winafrho.
(seefigd+5)

Wafrho v1.85 - View Tycho-2 catalog (local resources)

— Scan from comet's posgition [only if pou have TechoZ files in local rezources)

Ra | oo DEC | ideg. 1-3: [T I OnlHIFPARCOS SEaN

L
+ O

— Scan from code [only if you have Hippacors and Tycho main files in local resources)-

Hipparcos code [IEET Tycho code [ E i Ak I

-~ Twcho - Hipparz - Ra-- - Qe - %mag B b emor Sp
0000 00000 0113456 225837 60 -03:27:21.81 09070 +05660 +0.0020 F8

Double click on list for UPDATE main panel and EXIT
Star found I

[7): If in local rezources are not present Hipparcos catalog's fileg | or star iz onlp a Tycho? star, B-Y

reduction from BEYE iz made by the program and may be inaccurate
ExIT l

Append selected Stars to CheckList I Object in check: list

fig4
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Wafrho ¥1.85 - View Tycho-2 catalog (local resources)

- Scan from comet's pogition [only if you have Tycho? files in local rezources)

R& | 0000000 DEC| 000000 fdea 13k [T T OnpHIPPARCOS  SCAN

— Scan from code [only i you have Hippacors and Tycho main files in local rezources)-

Hipparcos code | 2 bk | Tychocode [GBT8 [MEE 0 [ [_Ask |

- Tycho - Hipparc - Ra - - Dec - W mag BA Memror  Sp
581300487 1 000000 22:56:4345 -0256:11.86 09.860 +05430 +00410 F&

Double click an lizt far UPDATE main panel and EXIT
Star found 1!

[#): If in local resources are not present Hipparcos catalog's files | or star iz only a Tycho2 star, B
reduction from Bt is made by the program and may be inaccurate

Append zelected Stars to CheckList Object in check st 000 ExIT l
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