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Design of Off-Axis Three-Mirror Optical System
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Abstract The design of three—mirror system is discussed in detail and the formulation for calculating the initial
structure of three —mirror system is derived based on the primary aberration theory and the
relationship between the system structure and its basic structure parameters focal length is
deduced. The characteristics and applications of different three —mirror systems were discussed
based on design examples. Two typical three —mirror optical systems are designed. One is Cook —
TMA optical system with a wide field of view small F number and the diffraction limit imaging and
the other is Rug —-TMA optical system which is propitious to suppress the stray light with small F
number and achieves the diffraction limit imaging.

Keywords optical design on-axis three—mirror system; off-axis three—mirror system Cook-TMA Rug-TMA
0435.2 doi 10.3788/LOP20084512.0059

20 90

(1.22))/D A D

: www . opticsjournal . net 59 |



L. OSSO o

R, R, R; D, D, Ds=l;
W ( Ye=—ei k,=—e3
k=—¢i (e e e )
o4y Oy
(-4, B, Bao
O(1=l2/f1' zhz/hl
F a, =ly/l; = hy/h, W
( 10 F 3 Bi=L:/l=u/u;
2~4]
) B, =l:/l=us/u,
(
n' n_n'-n 1 .1 _2
F ) 1R v UTITR )
N _ 2 ' 20 _20(1012
F Rl_ﬁlﬁzf Rz (1+6 )6 f R f (3)
’ D, =(1-a,)f;= 1f D,=li- l_wﬁ;
5 b, )
D, =lg=0(10(2f’=R10110(2 61 62 /2.
: a, oy By By S
1 o
’ 1
N ( ) oy Ay B, B, f
O 1D | A, | 0 %) (O ) (—.0)
O, D 0,1) | (-%,0) (-»,0 ’
(O) 1) (_w) O) (_w) 0) (O) °°) (Oy °°)
o “L0) | (L, %) | (-%,0) (0,
1,0 | @, ») | ) (0, ») ©, %)
1,0 | O, 1) | (0, (-0
1 o
=1,0) | (==,0) | (0, 2) (0, %) (-=,0)

J J=
nuy=n'u'y’ 5l
S, =2XhP+ XK ; Sy=XyP-J X W+ X h'yK
=3 thP—ZJz LWl SO SYK Si=3 %

®)

‘ SV=ZiP—3JZiW+J22l(3¢+%)_
PyLackyeShyk

B1RM=EHARZRGHNAERTER

. 60 Dec. 2008 | VOL.45 NO.12



= e

2
__Du au Z{AU}AM My . @

TA(/Mm) m A(l/m) | “m A/’ l-ay, 1-a,
(1) : Y=7a,8,6,” T ,B,B,’
H:A ’n’L’L d):lfAl K:—%Anzl%An. (6) 1P1 P 1P1 P
nn h n R R -0
Y>=Y;
Yy 1-0, o 1-oy
= = . 8
Ys B, S w B, (8)
) =Ny =N3=1 N =n=n;=-1
o-1 , a-1 w=0. R=1f=1 W=—

yI:O; Y,=- 6162 fw: 6162 )

o, (o, =1)+B, (1-0,) o, (0, ~1)+B, (1-0,)

va= bp, " b, P,
@)
2h1 2h; 2h}
a/1=— R‘fl b1= R‘; Cl=— R; dlzzhp
3 3 3
a2 2 oo 20 s yp-gs W ©
1 2 3
_2nyt o, _2nyh . 2MYE L N Y pory Y
= a3 by= i C= i ds=> . P-2JY W W+ 23 o
ak, +bk,+c k;+d, =0
S=0 Sy=0 Sy=0= a,k,+b,k,+c,k;+d,=0 (10)
ak, +bk,+c,k,+d, =0
B,(1+B) 148,
SN—Oﬁﬁlﬁz_T'FW—O. (11)
(10)
P b k,+c ky+d,
1 al
k= (a,¢,-a,c ks +a,d,—a,d, 12)
: a, bl -, bz
_ (a,b,-a,b,)(a,d,-a,d, )-(a,d,-a,d,)(a,b,—a;b,)
’ (a,¢,-ay¢,)(a,by—a,b,)~(a,c;-a,c;)*(a,b,~a,b,)
3
D 1 o 1) (Cook-TMA)
ay By B, a,=0.4 =2 B=1.5 B,=0.4 f'=
2) o oy By By -375 mm D=150 mm F/#=2.5
S 3 @ Ry R, R 2 Cook-TMA
D, D, D,
3) (12) ¢ )
ki ks kso /mm | —1250 | 300.03 = —428.63 | -1733.93 | —425.58 | ~544.58
/mm -375 375 | -300.045 | -381.41 | 400.47 | -430.47
-0.588 | 1.96 0.14 -1.24 2.19 0.19
R /mm - ~110
@) - -7
° @) 2.4x2.4 +5

: www . opticsjournal . net 61 |



L. OSSO

] l.-@l.--: ar .5‘ i.(:;::i- '.{\:‘)“. -:Q-
e S (L;j F é g E‘)‘
@ @ o et T o

g o o O MR C R

®

DR 7.560. 0.0 ™

\
o
T
() WA A5 R (R ) (b) Z4ALJ5E 1Cook-TMA
i = o i [ i e Ko maas o] »:HH--»‘H:
§ i 1Y 2 A= ) kL
] SPATIAL FREDUENCY [Na Es'/sELES PER MILLIMETER : Ieare
FOLYCHROMATIC DIFFRACTION MIF TRANSVERSE PAY FAN PLOT
i AT R I
(€) Cook-TMAMIMTFeR ¥ Hh 2k (d) Cook—TMA 525 th 2k
2 Cook-TMA }XFH 4%
(3.0~4.8 um) 2 2 4
2) (Rug-TMA)
0,=0.4 o,=-2 P,=-1.5 B,=0.4 f R
=375 mm D=150 mm F/#=2.5
(3.0~4.8 um) 3 3 .
3 Rug ~-TMA Ve
C )
/mm | -1250 | -1499.25 | -428.63 -568.71 | —-256.48 | —497.65
jmm | -375 | 1125 | 300.075 -250.76| 550 | —492.44 Cook -TMA  Rug -TMA.
540 | 225 | -045 -047 | —0.99 | —247 Cook-TMA (
/mm - -200
1) - 7.06 TMA (
/&) 1 2x2 100% )
| 62 Dec. 2008 | VOL.45 NO.12

)
Rug -



A =m0

080 9.0000. D P800 06T

O

Imh: 0000, 0.000 M

07 -0.2080, 0 0000 OEC

©

I 1310, 9.000 W

©

DR -3t 0000 M

®)

DR 3281 emem

087 -0.G0D, B 000 DEC

®

il
—

1

et e e

(2) PR AL R (%)

HODLLUS OF THE OTF

e [CEC
SPATIAL FREQUENCT IN CYCLES PER MILLIMETER

FRACTION HIF

=) ~ga THA
CONFICUBATION 1 OF &

® ® @® @

(b) 4R ALSE I Rug-TMA

o . iy —— - T —

_:f_._..-._. S0 SRS SSRGS AP S SO0 SO

A — e e ——— P
._'}_.'__,_... P S S, SR AP SR, SR SR S TR S

- — oy o ——— o ——
] / \ 4
T

FORHeR 14 2008
RN $EnE]
Shaie %50

* 20,000 um
3

LS ) -0R oI _ZHx
SURFACE | TMACE CONFIGURATION | OF |

T = W DN =

(¢) Rug-TMA¥IMTF s ¥ th £ (d) Rig-TMAf %% i 2%
3 Rug-TMA X% E4%
N o E-mail chengxiang lh@qq.com .
(1946-) N
2008-05-16 2008-07-07 B}
(1982-) E-mail: peiyuntian@online.sh.cn

Ii

1. 2006, 35(4): 608~610
. , 2003, 23(2): 216~219
. 2007, 36(2): 278~280
. 2003, 14(7): 687~689

1994, 157~161

: www . opticsjournal . net 63 |



