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Type  Loading RMS _ ZI 72 73 7k

z5 76 77 z8 z9 Z10 Z11

Vertical g 1.5e-02  1.5e-02 1.de-19 3.9e-20 9.6e-04
Horizontal g 8.3e-02  1.8e-05 —1.3e-20 5.4e-19 -3.8e-06
Axialtemp  6.1e-03  1.7e-03 2.2e-22 -9.4e-23 6.0e-03
Radial temp  1.9e-03 -1.9e-03 —1.7e-20 -3.6e-21 4.1e-04
Bulktemp  2.8¢-03 -2.8¢-03 -3.5e-20 —5.3¢-21 8.9e-04

Flat
back
mirror

6.5e-21  2.9e-19  3.8e-20
7.2e-03 14e-03 4.5e-20
1.5e-20 ~2.0e-20 ~6.8e-21
1.9¢-21 -3.5¢-20 —4.9e-22
—5.2e-23 —6.5¢-20 —7.9e-21

—3.4e-20
=7.3e-20

1.7e-20
—24e-21
—1.4e-21

3.4e-06 6.8e-04 —4.3¢-05
7.2e-20 —8.2e-20 —2.9e-06
1.1e-05 —4.2¢-06 -2.1e-05
4.5¢-07 —9.2¢-05 4.9¢-05
7.8¢-07 —1.7¢-04 —1.2¢-04

Vertical g 1.3e-02 1.3e-02 88e-20 ~8.8e-21 2.8e-03
Horizontal g 2.5e-02  2.23-06 —1.7e-19 1.4e-18 8.7e-07
Axialtemp  12e-02  8.6e-03 —12e-20 —23e-20 7.8e-03
Radial temp ~ 3.6e-03  2.8¢-03 —7.7e-21 1.2e-21 2.2e-03
Bulktemp  23¢-03 —2.3¢-03 —2.8¢-20 6.6c-22 5.3¢c-04
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arch
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g

—44e-21  7.8e-20 -8.2e-21
22e-02  1.6e-03 —4.7e-20
8.le-21 —1.5e-20 -9.7e-21
—6.1e-21 —2.0e-21 5.2e-21
—6.1e-21

8.1e-21
—3.4e-19
1.3e-20
1.2¢-20
=5.9¢-21

~7.2e-09 2.7e-04 ~1.8e-04
3.5e-19 —1.3e-19 —1.5¢-07
6.2e-09 —8.3e-07 8.8¢-04
4.0e-09 4.3e-06 —3.4e-05
4.8¢-10 —1.2¢-04 —9.0¢-05

—4.7¢-20 -2.3¢-22

Vertical g 8.8¢-03 8.6e-03 22e-19 39e-21 1.1e-03
Horizontalg  7.9¢-03 7.78¢-08 2.4e-19 4.7e-19 -3.3e-08
Axialtemp ~ 7.1e-03  3.3e-03 2.1e-20 -5.9e-21 6.1e-03
Radial temp ~ 1.7e-03 —1.5¢-03 —6.3e-20 —6.9e-22  7.9e-04
Bulk temp 2.8e-03 -2.4e-03 —1.0e-19 —6.1e-21  1.7¢-03

Double

mirror

1.7e-20
6.7e-03
—1.5e-20
—lde-21
~6.0e-21

3.3¢-19
2.1e-03
2.4e-20

3.le-21
8.5e-20
1.2e-20
2.8e-21

1.8e-20
5.5e-20
1.5e-20
—1.8¢-20

4.5¢-09 8.6e-04 —1.0e-04
~7.8e-20 —1.2e-19  7.6e-09
1.0e-08 6.9e-05 6.0e-04
23e-09 -2.8¢-04 6.9¢-05
6.0e-21 —2.5¢-20 4.8e-09 —4.4e-04 —3.1e-04

—1.6e-19

Vertical g 9.4e-03  9.3e-03 -7.6e-20 —1.6e-19 1.0e-03
Horizontal g 5.9¢-03 —1.8¢-05 —1.7e-19 39e-19  5.5e-07
Axialtemp  6.8¢-03 20e-03 19e-20 —5.0e-22 6.6e-03
Radial temp ~ 2.0e-03 —-1.8¢-03 1.5e-20 3.1e-20 9.0e-04
Bulktemp  2.9¢-03 -2.7e-03 3.1e-20 5.6e-20 1.4e-03

Honey-
comb
mirror

2.4e-19
—5.0e-03
—1.7e-20
—4.8¢-20
—8.6¢-20

~1.6e-19
1.2e-03
4.9e-21
3.4e-20
6.3e-20

1.9e-21 -3.1e-21 4.6e-05 7.3e-04 7.6¢-06
4.3e20 —1.5¢-20 8.6e-21 6.8¢-20 2.5e-07
5.4e-21 —4.6e-21 —33¢-06 1.2e-05 —1.3e-05
9.3e-21  7.5e-21 —4.2¢-06 —1.6e-04 ~3.3¢-05
22¢-20 9.0e-21 —1.7e-05 —2.8¢-04 —2.1e-04
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Optical payloads for earth-observation satellites become bigger as the required resolution becomes finer. For example, the
diameter of the primary mirror of IKONOS, which has ground sampling distances of 1m/4m in panchromatic/multi spectral
bands, is about 700 mm. As the size of optical payload becomes bigger, the light-weighting of the mirrors becomes more
significant. This paper presents the FEM resuits of the following four mirror types of 300 mm diameter under gravity release and
temperature changes: flat back mirror, single arch mirror, double arch mirror, and honeycomb sandwich mirror. Furthermore, this
paper extends the FEM results to larger mirrors up to the diameter of 1m based on a general scaling law and Valenete's equation.
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