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1. SUMMARY

This report summerizes the results of +the analytical
work ‘that was done on the AXAF telescope during the period
from September 1979 to March 1980.Included are the results
of a performance evaluation in the presence of aligment errors
and surface defects,a sensitivity analysis of every indivi-

dual subsystem,and a diffraction analysis of ‘the telescope
assembly.
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2. AXAF PERFORMANCE ANALYSIS

The performance evaluation of the AXAF ‘telescope system

in the presence of aligment and figure errors as presented in
the final report,NAS8-33158,entitled "AXAF OPTICAL TECHNOLOGY

ANALYSIS" has been continued.

In addition to aligment and figure errors,we now change
the surface reflectivities,which were previously assumed to
be one,to the corresponding calculated values for certaln coa=
ting materials and wavelengths.It is assumed that the three
outer systems are nickel-coatea and the three inner systems
are gold-coated.The reflectivities and effective areas (geo--

metric area x reflectivity squared) for different wavelengths.
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Fig. 15:
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Fig. 17,
Performance in the
presence of linear
and angular mis-
alignments; -10""
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Fig. 18
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presence of figure
errors only; FE
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Fig.19:
Performance in the
presence of figure
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Performance in the
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ment and figure
errors; -10-% in,
< LM < +107* in.,
-5 - 1077 rad < AM
< +5 - 10°* rad,
-5 . 1077 rad <
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Fig.22:
Performance in the
presence of linear
misalignments only;
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Fig. 23:
Performance in the
presence of angular
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Fig. o,
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Fig. 26s
Performance in the
presence of figure
errors only;

-5+ 1077 rad < FE

< 45 - 1077 rad.

Fig. 27:
Performance in the
presence of align-
ment and figure
errors; -10-% in.
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< +5 + 107Y rad,
-5+ 1077 rad <

FE < +5 * 10" 7rad.
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Fig.28:
Performance in the
presence of align-
ment and figure
errors; -107% in.
< LM < +107" in.,
-5+ 1077 rad <

AM < +5 - 107 7rad,
FE = 5 - 10" 7rad.
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3. MISALIGMENT SENSITIVITIES

The final report entitled "ANALYSIS AND DESIGN OPTIMISATION
OF THE 1.2m X~RAY TELESCOPE" (July 78) contains a table with
misaligment sensitivities for ‘the individual telescope subsys-
tems.This ‘table includes a column called DESPACE.The text,
however, does not explain how these despace sensitivities were
generated.There are zctually two ways to do this,as shown in
Fig.29.0ne can move ‘the primary ( dp) in a system where the
secondary and the focal point remain fixed,and one can move the
secondary ( ds) in a system where the primary and the focal
point remain fixed.Bach case results in a different effect on
the performance.A complete listing of misaligment sensitivities
is given in Tahle 1.The tilt values are for tilts about the
center of the secondary. The effects of tilt on the axial spot
size growth as the function of the location of the center of
rotation on the optical axis is shown in Fig.30. The spot size
growth approaches zero as expected at the so-called neutral
piont.Fig.31 shows schematically the position of the neutral
point with respect to the mirror assembly and its system focal

point.
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SYSTEM NO.

B > W N e

TABLE 1:

PRIMARY
DESPACE

0.0030prad/um
0.0027yrad/um
0.0024urad/um
0.0021lurad/um
0.0018urad/um
0,0016purad/um

SECONDARY
DESPACE

0.015urad/um
0.013urad/um
0,012urad/um
0.011urad/um
0.00%urad/um
0.008urad/um

24

MISALIGNMENT SENSITIVITIES

DECENTER

0. lyrad/um
0. lurad/um
0, lurad/um
0. lyrad/ym
0. lyrad/um
0. lurad/um

TILT

1.yprad/urad
1,9rad/yrad
1,9prad/yrad
1.9urad/urad
1.9urad/urad
1,9urad/urad
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4, DIFFRACTION ANALYSIS

Diffraction patterns of annular entrance apertures
corresponding to the outer element of the AXAF telescope
and of the entire composite system for visible and x-ray
wavelengths have been calculated and plotted in figs.32
to 43.These analysis reflect the performance-at the
gaussian focal point for id=2al systems.
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Fig. 41, Diffraction analysis of composite system
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Fig. 42, Diffraction analysis of composite system
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