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Abstract

FRACTAL and the Extragalactic Astrophysics and Astronomical Instrumentation group at the UCM (GUAIX) have a common R+D project co-funded also by the Comunidad Auténoma de Madrid (Aerospace
Program), for the design and development of sliced pupil gratings of intermediate-high spectral resolutions (R = 10.000 to 20.000). We have developed a new concept for sliced pupil gratings that allows an
increase of spectral resolution of holographic gratings in Littrow configuration (even with zero incidence angle). This concept can also be applied to instruments of large (8-10m diameter) to very-large (30-42m)
telescopes, where the pupils and the incidence angle makes the standard concepts of gratings to be in the limit of the technology and to have very low efficiency. Also, this concept will allow us to design
gratings with different resolutions operating in the same instrument and with the same optical configuration. This will be the case of MEGARA, a new instrument lead by UCM that has been proposed for the
next generation of instruments of the GTC. Finally, This new concept would allow having a very compact medium-to-high-resolution spectrograph, ideal for small-medium spectrographs placed at 2.5m — 4m
telescopes and Space applications, thanks to its compactness. The budget awarded by the CAM will allow us to have a technology demonstrator prototype built by August 2010.

Project Goal: The project has the final goal of designing and manufacturing a prototype of a dispersion unit able to produce high resolution (R > 10.000) in the

visible range (650nm) in an already-built instrument (Elmer for the GTC) designed for standard operation at R=2500, in Littrow configuration, and with 0° incidence angle
on pupil. The fundamental of this novel design is to “cut” the pupil into different slices and then reconstruct the image on the detector focal plane. The prototype will

allow us to test the performance.
Optlcal DeS|gn: The unit is composed of six prisms and a VPH unit. The VPH unit consists on a hologram Sketch of the optical design of the grating
sandwiched between two windows. The VPH deposition between the windows shall be done by Wasatch Photonics. In Total Internal reflection
order to obtain the high AOI on the grating for the required resolution without changing the geometry, three prisms \

with 3400 lin/mm) th(-;_- beam will be redirected again using TIR on three new prism
at the pupil (89mm @ size) with a clear aperture of 105mm that allows covering all field uny
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rectangular holes are clearly visible on (a) for-ex: cid f ers of gravity of the prisms. Figure (f) shows the part that leans against the
prism. It's made of aluminum, like the part #4, wi"ﬁ‘ch__h " contact with the prisms shall be covered with tape to prevent direct metal-glass contact.
On the lateral direction, the mount also has an elastic sﬁppo 5 , there is one fixed part on one side (to the left, in this view) and on the opposite side, another part that
presses with three springs against the first one. On the axial directi stem (hologram + prisms) is fixed by another spring-loaded part. It can be seen on Figure (h). To obtain a

more stable position, instead of pretending to establish a fuII—surface'"Conth ere will be mechanized 6 protrusions that push on the prisms as near as possible to their centers of gravity (i). The
last elements to introduce in the mount are the baffles (j). We have two, one on each side of the mount. Each baffle is joined to the mount with 4 screws, which are placed on the corners
because there is no room enough to place them on the front. The baffles are quite similar, being the only difference a small rectangular protrusion made on the entrance baffle to allows using the
same springs on both sides.
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Mounting Sequence

1.- Place the hologram on the reference surfaces of the main body, being this vertical
2.- Place the axial fixation parts on the hologram sides, pushing a little with the fingers. Screw
3.- Screw the fixed lateral support to the main body.
4.- Screw the V-groove of the pivot support on the main body. Join the cylinder and screw it to the interface piece.
5.- Place the 3 prisms of one side, lean on the hologram and take as reference the lateral and the pivot supports.
6.- Place the vertical support part (ref #3). Introduce the springs and fix them with the spring-support part (ref #4),
then screw it to the main body. Maintain the prisms pressed against the hologram window.
7.- Place the other part of the lateral support, with the springs.
8.- Locate the axial support on the back of the prisms. Introduce the springs and close with the baffle. .
9.- Screw the baffle to the main body. |
10.- Repeat steps 3-9 for the other prisms.
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