
Using simple geometric equations, a 2D ray tracing 

has been executed with MATLAB to evaluate the 

congestion of the optical beam. 

When an optical solution have been found, a 

second ray tracing (3D) has been executed in order 

to design the mechanical model. 

Following the development of the mechanical 

design, a static study has been realized to evaluate 

the deformations of the structure in different cases.

From the static study results and thanks to the 3D 

ray tracing, it has been possible to evaluate the 

defocus and tip-tilt errors due to plastic 

deformations and positioning errors.
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Due to its alt-azimuthal mount, while the DAG 

telescope follows an astronomical object, its pupil 

sees a rotation of the object around the optical axis 

which is influenced by the location of the 

observatory (Latitude), the azimuth and the 

elevation of the observed object (field rotation). With 

q the parallactic angle, the orientation of the 

astronomical observed object :

Increasing the signal/noise ratio requires long 

integration time (few minutes to hours), so field 

rotation must be compensated.

The mechanical modeling and optical simulation 

shows that the lateral shift do not exceed 27 

microns in the worst case. Given that the typical 

pixel’s width of the camera is about 7 microns, the 

error on the image is about 3 pixels. The 

mechanical design will have to be enhanced to 

improve the rigidity. Also, according to the model, 

the defocus error is not significant.

It is demonstrated that it is possible to place the 

derotator in the telescope fork central hole. 

Moreover, the precision of presented mechanical 

design seems to be acceptable to carry on the 

development to optimize the design
The class of devices used to compensate field 

rotation are called derotators. In view of the 

telescope’s foci configuration (Nasmyth), the 

derotator must be placed between M3 mirror and 

the scientific instruments. A K-mirror derotator has 

been chosen for its anastigmatic and anachromatic

characteristics.

The main task of this study has been the evaluation 

of the possibility to place the derotator in the 

telescope fork central hole and the evaluation of 

the mechanical/optical characteristics of the model.

The next tasks will be to evaluate the optical effect 

from the mirrors deformations and finalize the 

mechanical design.
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