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Abstract: The assembly variables of a high performance optical system are dependent on the design of
optical and mechanical structure, however, the reference coordinates used in the system assembly are
mostly different from those used in optical design. To describe paraxial image motions due to adjust-
ments precisely, the Gaussian optical homogeneous coordinate transformation model with assembly er-
ror variables was established under a reference coordinate. According to specified optical-mechanical
design, the Gaussian image rotation and defocus as functions of assembly variables were described.
Then, the paraxial image motion induced by small deformation of a three-mirror off-axis telescope was
calculated, which shows a relative difference less than 4% compared with that from the optical soft-

ware optimized image location. By the variance combining method, a linear optimization model was
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solved to get the loosest error budget for 17 variables and the Monte-Carlo simulation was used to ver-
ify the error budget. It indicates that all fields meet the focus depth of £10 pm within the focusing a-
bility of £300 pm. This method ignores subtle influences caused by aberration, and is favorable for
optical systems consisting of plane optical components and near aberration-free components.
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Tab. 1  Comparison of defocusing values calculated by
two means
0T/C 8z /pm 8% /pm| 8T/C 0z /pm 0% /pm
—10 —137 —137 —4 56 55
—38 —110 —110 8 112 110
—4 —33 —55 10 139 137
0 0 0

RMS spot diameter/pum
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Fig. 5 Relationship between defocusing value
difference and corresponding smallest

RMS spot diameter
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Tab.2 Optimized error budgets for assembling variables

Variables si./pm  s,/pm  s./pm 6./ 1,/ 0./

36 1 000 1 000 157.6 10 10 10

Variables t:./(") 1,/ s./pm s./pm s./pm ./

30 0.5 0.5 20 1 000 20 0.5

Variablcs t;{v/(’) t;«)»:/(/) 54\,/‘um 54:/;1m h,/(,)

30 0.5 0.5 1000 1000 10
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