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Custom Optics (D. Loomis) produced a second beamcombiner for the
MMT according to the specifications given on the drawing No.

350944 /MMT~-SAO0 174 except for a requirement of 0.12 wave peak to
valley quality within the tangent ellipse. This beamcombiner

serves as a spare for the one normally used, It had a tighter
specification than the original beamcombiner which was described in

MMTO Technical Memo 81-11. This memo summarizes the measurements
made of the beamcombiner.

Definitions: Surface #1 corresponds to the surface above the

positioning hole in the back of the optics. When looking at the
beamcombiner from a point above the vertex, surfaces #2,3,4,5, and
6 are counted in sequence going clockwise from surface #1. Azimuth
direction corresponds to this clockwise direction. Tilt of the
surfaces corresponds to the angle between the surfaces and the
azimuth (back) plane.

Azimuth Angles: The azimuth angles were measured using a precision

rotary table. The beamcombiner was placed backplane down (vertex
up) on this table and a laser beam projected from above on the
surface. The reflected laser spot on a projection screen was used
to position the table. The table itself was specified to be
accurate to 130 arc seconds, its position could be set with a
precision of 10 arc seconds. The variation in azimuth angles of
the six surfaces amounted to 70 arc second peak to peak. Some of
this variation is due to the rotary table itself. By positioning
the beamcombiner in different orientations on the table we

estimated that most of this variation is actually in the
beamcombiner itself. '

Tilt Angles: The tilt angles were measured two ways. In method A

the same laser setup was used as was used for the measurement of

the azimuth angles described above. The vertical variation of the
laser beam was measured and interpreted in terms of an angular

variation in the tilt angles. No absolute angles can be measured

in this way. Table I below shows the results of these
Reasurements. In method B the beamcombiner was placed on a sine
block which was placed on a quality granite table. The sine block
was tilted by 39° 33~ 18" (= 39.555°) which is the specified angle.
Then the deviation of parallelism between the beamcombiner surface
and the granite table-top was measured with a precision dial




indicator. Table I shows the derived tilt angles. The average
angle is 50" less than specified with a variation of + 10 arc
seconds.

TABLE 1

Beamcombiner Geometry

Deviation of tilt

angle from average Tilt Angle Intersection with
Surface (Method A) (Method B) beamcombiner axis
1 +10+3 arcsec 39032-38"+2" ~17 ym+ 1 um
2 -1143 arcsec 39932°20"+2" -7 um+ 1 um
3 =~15+3 arcsec 39932°20"+2" +84 um+ 1 um
4 - 443 arcsec 39032°24"+2" =10 ym+ 1 ym
5 + 943 arcsec 139032°34"+2" +30 ym+ 1 ym
6 +11+3 arcsec 39032°31"+2" =79 ym+ 1 | m
Average 39032-28"
= 390541

(3)
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Intersection 2£ surfaces with beamcombiner axis: The Method B Tilt

angle measurements also give the intersection point of the
beamcombiner surface planes with the beamcombiner central axis.
The last column of Table I shows the relative height of this
intersection point (smaller numbers means that the intersection
point is closer to the base of the beamcombiner).

Optical Quality of Surfaces: The photographs on the following

pages show the interferograms of the six beamcombiner surfaces.
Within the "tangent ellipse” (see drawing MMTO-SAO 174) the peak to

valley surface errors (= 1/2 fringe variations) equal:
Surface PTV Surface Error (632 nm)

0.15 wave
0.12 wave

0.05 wave
0.15 wave
0.15 wave
0.15 wave

W N =

as compared to variations in the 0.23-0.47 wave range for
the other beamcombiner.







