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Abstract To solve the problems in conventional design of three-mirror system such as complicated initial structure
solution and slow convergence when using aspheric surfaces, a design for off-axis three-mirror optical system based
on Wassermann-Wolf differential equations is proposed. According to the law of reflection and sine condition, the
Wassermann-Wolf differential equations for solving coaxial three-mirror initial structure are derived. The coaxial
three-mirror initial structure with good image quality is obtained by fitting Wassermann-Wolf surfaces with
polynomial. An off-axis three-mirror optical system is achieved with long effective focal length (1200 mm), wide
field of view(18°X4°), and large relative aperture ( F number is 4). The modulation transfer function is over 0.5 at
50 lp/mm in every field of the system. Result of the design indicates that this method based on Wassermann-Wolf
differential equations is simple, effective, fast in convergence, and it provides a good starting point for the design of
three-mirror optical system. Besides, the primary mirror is of conic surface, and both the second and tertiary mirrors
are aspheric. The three reflectors are neither eccentric nor tilted, so the fabrication cost as well as the alignment
difficulty are effectively reduced.
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Fig. 1  W-W model of coaxial three-mirror system

1222002-2



e % Es i1

dz  (DcosU+ D. o d

dt(DsmU+D -+ anUJ ( z tanU) @)
ds’ DcosU + D,
&’ (DsmU D, ) ( - ﬁt nU) )

AP D.=d,+2 —=2.D,=y—3y'.D*=D>+D?, y=h —=ztanU, y =h" — 2'tan U,
i N S LS|
t=f'sin?, (3)
Kb R E ARG,
TEW) 25 (8] N A e AT O 4B 3, 15

U—Zarc%m( ! )
T
s 4)

t
h —*tanU(dl —r +sinUJ

Kby HEFGFR. EREN.AH
U =¢
/ / © (5)
{h =d,tanU
E=RAGVREH I A THREEWEE A GENHEE. 2 d=d, <da;$ﬁiﬁ%§ﬁﬁﬁi‘ftt

MR FESTMEE R ., BEG=1,2. ) MEEFE -, ELE . TEWZSEL, NS &
LS AT U b T 20 ¢ % 20 7uk¢dmﬂ]%—f@IWM%ﬁmﬁﬁﬁﬁm

dtanU dn’

LB, FTIAGE U' A KT S i ¢ 106 F X, R T LASK ,,1‘E%EE§ZZ AFE L RS

o FRES (B St o IR R OGFR L B T i W W M%ﬁﬁé’ﬂo @L%&fﬁﬁj‘*ﬁﬁ%ﬂ?ﬁﬁﬁé}ﬁﬁéﬁ,
5 2 P AL TR B AR s 0 O 0 A R T R T S R G o PO A O TR B AT i R B A
Code V JesAi i LG 15 2069 W-W il i 2 47 05 32, 28 fag 500 46 B AT UAS 245 & 220K 09 7] i =
PIUREEH . g 1SR L L AR AT R A R B T B (R i = S 0 R A R AT R AR B — B
JEBAL T TGt A8 T FLAR B B A A T A3 KA X LA 5 06 B AL T U B I L 18 T 490 37 A R T AT R
Y. BAREMBIH R 2 PR,

3 B SEAI S PR A
S SCBFi I7 v E ) S0 H  SE R T — Bk T L B U B
W1 A7 KR LA (0 8 0 = SO R, 0 3R 0 AT 0 P . = A S 3 40 i L o £
Bro HR G EEHARI W 1R,
F 1 EE = ROGE RGN AR

Table 1  Specifications of off-axis three-mirror optical system

Parameter Specification
Effective focal length 1200 mm
Entrance pupil diameter 300 mm
Field of view 187X 4°
F number 4
Wavelength 486.1~656.3 nm
MTF C(all fields) >0.5@50 lp/mm
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Table 3 Lens parameters of off-axis three-mirror optical system
Surface Surface type Radius /mm Thickness /mm
1 Conic —5092.99 —1096.88
2 (stop) Asphere —1351.18 1300.00
3 Asphere —1798.79 —1385.22
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