Determining of reference star for Winafro

By Erik Bryssinck (2009-2011) — http:// cara.uai.it
Version 2

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

So there are a lot 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 degree in distance of the comet

- magnitude of the referencestar versus error in magnitude: about 9 and 10 but the Magnitude error must
as low as possible.

- Magnitude error of ref. Stars must be < 0.05, if no reference star, with a margin of error smaller than
0.05 magnitude, can be found, this parameter can be increased to 0.1

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 we is first 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:

http://webviz.u-strasbg. fr/viz-bin/VizieR?-source=1/239/tyc_main
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fig 1
What must be done:

1. 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. coordinate in.

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

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

4. 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.), the light that scattered on the dust of the comet is the same light of our sun. To get
a high accuracy , it is best that we take a reference star with almost the same spectrum as our Sun.

5. Push ¢ Submit Query’
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fig 2

The result you get is: ( see below fig 3)

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

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

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

Which reference star should we take for imaging ?

First I should take the Hipparcos 113456 star and second, if the star is in the same FOV of my image, I should
take TYCHO 5813 487 1. If not in the same FOV I should take TYCHO 5813 679 1 because the low error in
magnitude
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The Hipparcos and Tycho Catalogues (ESA 1997)
1/233/tc_main The main part of Tycho Catalogue (1058332 rows)

To get all datails for a row, just click on the row number in the leftmost "Full' column,
The 3 columns in color are computed by VizieR, and are not pwrs of the eriginal data (note that the computed coordinates are computed from the positions and the proper mations given in the
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Note: Note fhat the errors on the proper motions are large (-30mas/yr), and therefore the posifions computed at an epoch different from 199125 have a large (—0.4") uncerfaity.
@ T Tycho Epock Photometry deta cen be accessed from the morePhoto colunm
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Available Visualisations:
<Plot the results with the VOPlot utility @
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Previous procedure describes the settings on the website of Vizier. The link below gives all the significant dates.
E is easy to use. You could get a degree from the window increase to 2 or 3 degree and possibly the magnitude
of error in the reference star increased from <0.05 to <0.1

Copy and paste this link to your browser
http://tiny.cc/hmttb

The stars could be verified in Winafrho to check of they are in the catalog that is delivered with winafrho.
(see fig4+5)

Wafrho ¥1.9 - View Tycho-2 catalog (local resources) E||E|g|

Scan from comet's position [only if vou have Tycho2 files in local resources]

R4 | D0O0O00  DEC| +0:00:000 (deq 13 1 [ OryHIPP&RCOS — SCAN

Scan fram code [anly if you have Hippacars and Tycho main files in local rezources)

Hipparcos code  [11345E Tycho code [ Ask

~ Tycho -~ Hippare -~ Ra-- - Dec - % mag B Memor  Sp
0000000000 113456 22683760 -0B:27.21.81 09070 +05660 +0.0020 F3

Daouble click on izt for UPDATE main panel and EXIT
Star Found 1!

[=1: If in local rezources are not present Hipparcos catalog's files |, or star is only a TychoZ star, B
reduction from Bt is made by the program and may be inaccurate

Append zelected Stars ta CheckList | ExIT

fig 4




Wafrho ¥1.9 - View Tycho-2 catalog (local resources)

Sizan from comet's pogition [only if pou have Tycho? files in lozal rezources)

RA | 0000000 DEC| +0:000.00 (dea1-3: [ | OnyHIPPARCOS — SCAN

Scan from code [only if pou have Hippacors and Techo main files in local rezournces)

Hippaicos code 113456 Ak Tychocode [5213 487 ill sk |

- Tpcha -~ Hippars - FRa - - Dec - % mag B b erar Sp
RB13 00487 1000000 226564345 -08:56:11.86 09860 +05430 +00410 F8

Double click an list for UPDATE main panel and ExIT
Star found Il

[*): I in local rezources are not prezent Hipparcos catalog's files | or gtar iz only a Tychod star, B
reduction from Bt i made by the program and may be inaccurate

Append zelected Stars to CheckList | EXIT

fig 5
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