The Quantitative Drift Align Method

A Faster Approach to a Perfectly Aligned Equatorial Mount.

By Reinhard Ilk

Introduction

To obtain high quality astrophotos the precise adjustment of the equatorial mount’s RA axis parralel to the earth’s polar axis is crucial. The method of drift alignment („Scheiner-method“) makes use of the deviations in declination which are observed when the mount is slightly misaligned, just like it is after a coarse polar adjustment using constellations. The direction of this guide star declination drift in different areas of the sky is used to find in which direction corrections need to be made.

The improved procedure described in this article does not only make use of the directions to where the guide stars drift, but also of the rate. Following this procedure, the alignment can be targeted precisely with a single run of one pair of guide stars.

The procedures are applicable to geographic latitudes beyond (30 degrees (both hemispheres).
For tropical regions the procedure has to be modified. Please contact the author for reference.

The Principle

After having aligned the RA-axis to the pole coarsly, a guide star in the opposite direction close to the meridian is to be centered in a guiding eyepiece. Then the drive is run for a certain period of time. The time frame depends on the level of precision you wish to obtain.

If the guide star*) seems to drift upwards (in non-inverting telescope systems), the telescope goes down although it should not (we are still darting towards the meridian!). Therefore the scope’s culmination has already been reached and is misaligned to the east. Thus the mount azimuth has to be corrected in a way that the telescope moves to the west and the polar axis moves to the east. This is clockwise in the northern hemisphere and counter-clockwise in the southern hemisphere.

If the star seems to drift downwards, the mount azimuth has to be corrected in the opposite direction.

If no drift can be observed, the polar axis is aligned perfectly to the N/S direction.

After having aligned the RA-axis to the N/S direction, a guide star to the east or to the west is chosen to identify any deviation of the RA-axis inclination from the polar axis. If a star drifts down in the west or up in the east, the RA axis is too steep and needs to be lowered. Opposite drift means that the RA axis has to be raised. If no drift can be observed, the mount is perfectly aligned.

*) "guide stars" ...
The term in this article is used only for the stars you use for aligning your scope.
This is not your guide star you are going to use for guiding your picture.

The Quantitative Procedure

The procedure described in the paragraphs below is about not only correcting the polar axis into the right direction, but also for the right value. The Excel file provided by the author calculates the corrections which have to be done to get the correction on target at the very first time.

Explanatory Remarks to the Excel File

(1) The sheets are protected against changes except for those cells which are to be changed by the user. However, the protection is not password-coded, so the file could be modified by the user if required.

(2) The file consists of 4 sheets: Two of these (RA/Dec.) contain the more detailed deduction of the corrective factors which may be of interest for astronomers familiar with spheric trigonometry.
The other two sheets show cumulative tables in which several corrective factors for various guide star declinations can be calculated simultaneously. The latter ones are useful for pre-caclulating the factors for several declinations as you usually won't know your guide star's declination in advance and most users won't have a computer at the observing site.

(3) The data which need to be entered are the geographic latitude (B3, for azimuth adjustment only), the guide star declination (B5 for the detailed data sheets; C5 to K5 for the tables) and the guiding time (B6).

Procedure Description

Take a crosshair eyepiece with a scale, align the scale vertically, and find a guide star close to the meridian on the opposite side of the pole and guide for e.g. 10 minutes. Then you measure the deviation of the guide star, e.g. 0.5 (arbitrary) units upwards. Assuming a guide star declination of about -5 degrees and a geogr. latitude of +48 degrees, the azimuth adjustment table returns a corrective factor of 27.4. Now you need to multiply your deviation with your factor (13.7 units) and turn your scale for 90 degrees. Then center your guide star again (if necessary) and move your axis in a way that your scope moves for these 13.7 units to the west. That's it, the azimuth adjustment is done.

Now you have to find a guidestar at about 6:00 (W) or 18:00 (E) hour angle and a reasonable declination (50 to 70 degrees). It is important not to go too low, because differential refraction may distort the effect which is used for the alignment. The higher the latitude, the less critical is the guide star declination.

Assumed a guide star is chosen to the west at a declination of 60 decrees, the scope is guided for again 10 minutes with the scale eyepiece in N/S-orientation. The deviation is recorded again. If we have a drift for let’s say 0.75 units (upwards), we have to multiply it with the factor for the polar axis inclination (inclination adjustment table: ‑19.8) and get a value of -14.9 units. Now the scale is placed in E/W-orientation again and the polar axis is lifted in such a way that the guide star moves for these 14.9 units.

Following this procedure yields a precision landing with a single pair of adjustments. The time frame depends on the level of precision desired. Two times 10 minutes may seem long, but this value is sufficient for even long exposure times with large guide star parallaxes. 5 minutes guiding time is still reasonable, but may not make for a perfect point landing.

Concluding Remarks

If you are interested in a detailed explanation of the algorithm you are invited to contact the author by email. This article and the data sheet is free of charge. It may be passed on to other amateur astronomers, as long as this isn’t done for comercial purposes. Users are requested not to remove the reference to the author.

e-mail:
reinhard.ilk.web@chello.at

snail-mail:
Reinhard Ilk
Graumanngasse 4/7
A-1150 Vienna
Austria

The file is named scheiner.xls. In Central Europe the method of drift alignment is called the "Scheiner-method" (pronounce <shiner>) named after the German mathematician, physicist and astronomer Julius Scheiner (1858-1913), one of the pioneers in astrophotography.

