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Design of Hyper Long Focal Length in the Short
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Abstract According to high-resolution optical system with long focal length of the structure characteristics and
structural constraints of the orbital module in diameter 4 m, the length of the optical system is considered one of the
important factors for design. Therefore, a long focal length design of the structure above the optical system is
particularly important. By the aberration theory and ZEMAX optical design software, the system to meet the ultra-
long focal length and high-resolution requirements and the structure of the length is less than 4 meters. A system
with a field of view 1.5 °X 0.3 °, the relative diameter of 1/9, the focal length 23333 mm length of the optical
system and the length of the structure was 3314 mm was designed. Two ellipsoid ,a pair of hyperboloid and two plane
mirror to be the folding mirrors are used in the system. The folding mirror can not only shorten the optical path. but

also play a role in focusing.

Key words optical design; hyper long focal length; short structure; hight resolution
1 8 = VI G T R /AR H s

FIRITAE 25 [ X b 38 J A s ) 458 52 S L Joig
B R I U AR AE 55 3 A o o 4 B 3 14 5 [ A
Bl Lz EAHPLEE @ B A CCD 3oL R — € it
B AR B RT AR e X R 1R 0T o PR (H R BEE
FEBE B » AR S8 0 45 R ROt 2 38 DR AR BUR X A
RARBLARH A F o DR I o 498 O 6 B ] I 37 £

YRS B HA: 2009-02-16; Y EIME TR HHE: 2009-03-09
EEE . Dk (1980
E-mail: mht00311429@163. com
SUmE

E-mail: zhangxiaohui0123@163. comGHE{EE & )

RIS I RO OB RGEA B 4
e i) 249 o AR Al 3 £ T 45 R B R AR
T B 5 A2 RGEA ™ A 8 2 L FLAR AT DU AR K
I nT DU R A AR AR BE T 10 A Ak 1) 0 B 1 ]
FEER T IE 4 22 . AT LI S5 F B BB . R
ASCR R 206 RGEHEAT TR B BT

) BRSBTS B NS ROEHL R S BT AT e R T B

TRIGENRE (1967 —) & Wk WF5E B . EZN MU REHLR Gt it il e 8 07 T i F 52



3504 ot 2

o 1l 29 %

AR R b 2B T AR 23333 mm, #1
Yk 1.5°X0. 3°f K B AT 3314 mm, {§iF T &4 ¥ %
] i 28540 RUSE AR 2 e TR BT e AR I R

2 ARG

TE TG 20 R G 8K RS R 22 R/t
JeSE RGN AR I AT S D5 T o 1 20 R AT Y
RGN T PEA AR 0 i S BE AR R RAET

d = 2. 44)F , (D

KA PR F OsE RGN LA I 14

o A G AR T d 4 RE AR AT S AR BRE S B
BB E /N EAR AT IR . R G AR el R 1R o0
AN | RS RN AN 7 7 37

=9y, (2)
a

Xp o CCD BRITR AT a HbTEAR T PR, H
N T RPUE S

b T 7 i R

Q=2H X tan w» (3)

AP Q M TH BT W5 TE S 0 O RGN A

i C3) AT, A I K TR e B R ER I e R
SWhE R M PRGN REMHEBA K, 1AM
[F) P 003 v 3 2 T 5 K 8 IR T L 4Rk s b T 0 B
G R RG0S A AT LAY RO b T Y i B
[ EF 3 R RGE M H A2 A R T 38 m = DG R G
PTERE. (AFEMFH K A H 2B K ARG RGN,
BARHARKARENI AT S 2. FLEER
T HOTE T BR RME s HOR RS AR 3 A A
oA ME o e R IIn 1 5 2 VR B SR A T L A 85 IR
J3E R 7 1) A8 Al b R ) SRR M T R
KRGHA LT LH

D AHEFEET A2, g Wt A A7, W
AT DA AR B8 1 35 B A - 8 il T TR B R
WA 220615 UR 062 R G

2) FAFER D R T DA R
A by — 20 5% L HE L 3K IE A S DG R G
ESE

3) W RIS IARH R0 A DU B AT e I 5 B ok
P18 0 B AT 25 40 B85 L 8 AT DL AT AR B T R 3R A K AL
BRI KEREZRMERERN RS, KR
g5 — A B A Bk LR B T AR ER DG R
SIS i DR/ O 5 (A R S =W
FRERAFRZ M. A BEE TR AL B
I TAEBR T R B H g i S ATL A B A6 5 2

PEHOAR B L 5 R SO6 2 RS E T IZ 96
BT — s B R RO ARG KR
WA RGOSl B AR RIS R Bk,
3 PSS 2H BB AR T 4G A e A PR TR R T BR 4
MR RAZ 2 W TP T - 8 A 2 A 1 2 B0l LATR %
HER G4 1 . N 32 2 T2 19 5K 1

3 WitE S AR A
Bt — A ERE £=23333 mm, 254 5 3314 mm,
FHXTFLEE N 1/9. 80 R 1. 5°X0. 3°, 1 By Fl by ml I,
BLLAMAIGAE R G 0 45 06 5% 2 T RO 6] B 1 4]
IREESEINFE 1 iR,
£1 Sk

Table 1 System parameter

Primary /mm Secondary /mm Tertiary /mm

Radius —8056.73 —2092.5 —3000. 8
Thickness —3313.5 2059.7 3304.7
Conic —0.85 —2.31 —0.51
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Fig. 1 System layout
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Fig. 4 Encircled energy curve
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