Preliminary Optical Design for Spaceborne Cameras
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Abstract

Some kinds of precison optica sysems for spaceborne high resolution cameras were
desgned a preliminary design level and an optical design for a hyperspectra imager was
performed for its development model. A Cassegran-based catadioptric sysem and an
unobscured refledtive triplet system are illustrated in detail for spaceborne high resolution
eledro opticd cameras which have performance of 5m resolution a an dtitude of 685km
and the desgn are evduated in its sot-diagram and MTF to prove they have good
performance enough to implement the requirements for redigic saellite payload taking the
fabrication conditions and the on-orbit operation into consderation. For the development of
hyperspectral imager as a next-generaion payload, an opticd sysem has been designed and
elaborated. It can be divided into two parts a caoptric tdescope forming an off-axis 2
mirror type and a dispersve spectrometer which comprises collimaor, graing and
reimaging lens cell. From its optical desgn to the sysem charaderigics are shown with the
MTF performance reaching 25% approximately.

, 685
5m Catadioptric Unobscured Reflective
Triplet , spot diagram MTF

. (Hyperspectra Imager)
HS Development Model

. Off-axis 2-mirror Telescope Collimator-Grating-Reimaging lens
cell HS DM , 25% MTF
(opticd design), (high-resolution), (gpaceborne camera),
(hyperspedrd), (dedtrooptica camera)
| shlee@kari.re.kr

Korea Aerospace Research Institue 177



101
1.
1.1
1
(EOQ) 685 6.6m
1 1
1.1.1.
1
mitibend
(1um »
AR | gpyi/ine ) 2 Fod Fad
ZTD:’)(H“I“ Fhoto-detedtar Array

178

Hyperspedrd Imeging Sygem

dahilizetion

1.1.2.




inafae  upgak

DATA

(Gedanken Experiment)

1 TRW
(GQJ1)
, 1
(Collimator)
MTF ,
2
2002
2
ELOP
MSC ,
12
1 685km
700 km 5

MTF (Modulation Transfer

Korea Aerospace Research Institue 179



(panchromatic band)
color bands
5m, 4

, Catadioptric Design

, primary mirror
tertiary mirror Unobscured

Reflective Triplet

, scale up and minor
change

12.1 Catadioptric Design
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12.2 Unobscured Reflective Triplet Design
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2.2 Hyperspectral Imager
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