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Expected Performance Mask Design . .

In order to validate the optical design of the instrument, the opfics were assembled in a AASING mclude.s SISSREIeIE h'gh el sBelelilte ’rhq’r aliows ine
laboratory and a simulated felescope beam was created using a 632nm He-Ne laser with A good mask should be non-redundant and operlo’ror fo monitor the cho’non of the sub-apertures in the mask
a beam expander. An adjustable iris was set to a diameter of 8.52mm and placed after have good coverage of ’rhe (u,v) plane. To the relative to the secondary mirror supports of the telescope.

the beam expander. The expanded beam was collimated using a Shearing left are two different possidle aperture masks. . .. .

interferometer. A 75mm focal length The top mask is a fairly regular grid. By ftaking This feature is important because if ’rhel shadow of ’rlhe lsecondory
achromatic lens converted fhe the cross correlafion of this array we get the sgpppr’r stfructure occludes an aperture in the mask, it will produce
colimated beam into an /8.8 input expected power spectrum for this mask. visibility measurements that are less than they should be.

fo the instrument. A ftwo aperture : : : : . :

mask corresponding to a 0.78m In the first case we see that this mask is fairly The comerq |sl5|’ruo’rled so that the light reflec’req off ofl’rhe mMask
baseline was used to obtain the redundant by evaluating the darkness of the surface (which is conjugate to the surface of the primary mirror of the
fringes, shown below. Alignment of points in the cross correlation. A dark point has telescope) reflects off of the fold mirror (M4) to a small USB camera
the optical system was accomplished more redundancy than a light gray point. with a 50mm commercial lens focused on the mask. The masks are
via a laser beam and pinholes . . filted 5° relative to the optical axis so that the reflected light is
placed along the desired optical axis. In the second mask, we can see that this mask is directed past the first off-axis parabola and to the camera.

much less redundant with the exception of the

central peak which is related fo the total power. :
Adjustable Iris set fo 8.52mm diameter The secondary supports are simulated via thin copper wire stretched across the entrance pupil.
In this case, it is easy to see that the pupil must be rotated so that the shadow of the supports

This analysis was performed on a number of does not cross the apertures. The uneven illumination is due to a slight warping of the mask, a
candidate masks based on the work of Goloy new manufacturing procedure is being developed to minimize this.

Collimated :
laser Input B e e Input 1o instrument 1970 and Keto, 1997. A total of four masks were

chosen, one of which is the second mask shown

fo the left.
75mm focal length lens  Simulated ftelescope focus
Simulated Fringes Laboratory Fringes
AMASING shown mounted to the Nasmyth port of
Using the Physical Optics Propagation (POP) analysis tool in the software program Zemax,
intferference fringes were simulated for a 0.78m baseline. POP analysis propagates a sampled First laboratory fringes were achieved December 15, 2010. A telescope simulator was
wavefront through the opftical system, calculating a fransfer function for each optical constructed using an expanded He-Ne laser beam and an adjustable iris feeding a 75mm
element. The resulfing interferogram is much more accurate than a geometrical opfics ray focal length lens. This creates a /8.8 beam. These fringes are the result of a simulated 0.78m
frace. This "ideal case" can be compared with the laboratory fringes to the right. baseline.
. f y
In Sl'rumeni' Al|gnmen|' Adapter - Tubular Support Frame Alignment The connection between the adapter
plate and the fubular support structure that supports the opftical breadboard is AMASING has 10 independent devices that require software control. This includes
designed fo be a repeatable connection. There are no adjustments at this control of the cameras, filter wheels and de-rotator as well as the ability to
connection point. 7 individually control power to each device from the control room.
7 All devices with the exception of the high speed camera used to record the final
e i T interferogram are connected via USB or serial connections. All serial devices are

converted to USB and then all devices are connected to the control computer
via a USB to Ethernet converter. The high speed camera interface is CAT6 and is
extended to the control room via fiber optic cable. This camera is separafte from
the other devices and is controlled with vendor supplied software.

Telescope - Adapter Alignment Due to
the weight of the adapter plate, there is
not much adjustment available to shift
the plate horizontally or vertically.
Instead, the adapter plate is repeatably
located via locating pins on either side of
the adapter plate (shown at leff). One
side includes a fixture fo allow for
differential thermal expansion of fthe
aluminum adapter plate with the steel
telescope port (lower image).

Software conftrol of the remaining devices is over the observatory internal network
using the INDI (Instrument Neutral Distributed Interface) conftrol protocol. INDI is
already used to control the MRO 2.4m telescope and integration of new devices
is handled automatically when a driver is added to the server. All device
functions are listed in the driver. An INDI client automatically generates a GUI for
each device connected to the INDI server based on the defined device

Client runs on a computer in
the control room.

<—— QObservatory Network

A top down view in the laboratory. the telescope beam enters from
the left.

™ §

AMASING must be disassembled to be moved to
the telescope. To aid in the re-assembly and re-
alignment on fthe mounfain an aluminum
alignment tfemplate is being constructed. Once
aftached to the optical breadboard it not only
sefs the location of key optical components, it
defines the opfical axis of the instrument via the
placement of removable pinholes.

The tilt of the optical breadboard is

sef by a three-point adjustment
system that can be adjusted by
hand. This is only used fo align the
/ opftics mounted on the breadboard
with the telescope optical axis.

Computer Located at the Telescope.

A series of identical pinholes are A rendering of the underside of the opfical table, In’rernol software connection
p|gced iNn Machined holes in the showing the three point adjustment that allows for

: rotational alignment about all three axes, as well as to a
O!IgnmenT .TemplcTe' . These small extent vertical alignment.
pinholes define the height of the
optical axis as well as the angles
between the various optical

well as a pair of pinholes on either side  Kefo, E. 1997, ApJ, 475, 843
to aid in aligning the off-axis parabolas Downey, E. C. 2007, http://www.clearskyinstitute.com/INDI/INDI.pdf

: : : ; : ; Construction photo showing the test fitting of the three
using the method described in Lee Lee. Y.H., 1992 Optical Engineering. 31. 11 point alignment system mounted on the underside of the
1992, optical breadboard.

the main optical axis is defined.

components.
USB over Ethernet

connec’non to devices
One of the dalignment pinholes is a =
Two of the pinholes serve mask in the mask wheel. This allows for =
multiple purposes, either as an alignment of the opftical axis as well as 3
alignment pinhole  for  two correct positioning of the filter wheel. References &
different steps of the alignment, : : : 970 | Ont Soc. Am &1 975 e
or as a location for optics affer This mask contains a central pinhole as  Golay, M.J.E. 1970, J. Opt. Soc. Am., 61, =
o
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