EIMEFIH
200549 A

X F ¥
ACTA PHOTONICA SINICA

Vol. 34 No. 9
September 2005

7 54 6 B A B B A R O
25 AU B A 43 HT

HELX'? REF

E- L

AT

(1 FEBEBR T ZL R EIRBT T, ® & 710068)
(2 P EBERPIFRABE LR 100039)

H B AGTEEEA I TIRGLAIAFEBONHE ERTATZAORBAZTHE .
BETHHE ERTALEHINROAFALZBAENTALAEIAX . EL TR TARTHEERLS
AP AFRBANKNE ER LV ELT,MERANRSEZEN B A BN ERLE. L EXK
EAXH T 0.28, % FEAFERL B ABRITH 28U, BRETER AL PO L L#
LFHERZIABERLSE . EARAAAFEBONSFAR ER TR ITEHBFETEHREX
HRBRERALZN Y. N, BHFRBETHZ T EHREHGREE PM, L RHEDTF 1/10 %
¥, A Z L E T ES, TARIEEBENTU/I0RK, TLHIEAELX.

X@iR AFRIHEECT TR A HEERK

b ESHKS
0 3|8

TEE B A BN, SR BI M E MR SRR
33X R — Fhov BLARUR B BOR BT B e gk )
1 R AF Y 2 4 1] R TR BT T BLE B 3R, AR X
REAREEFENEETRREERE . EHT
PR 5 1B B 0 T GO0 N % 05 | 1R B AT A
1.

EREE KRAGRCFRETITH R AN
TN FRENBEAHBOE RS, HEELE
FOHR 3 R AN R K B 58 3 B 1 B ot A e Sk P L AF
TE VR R (a1, 3 R — QOB AR KR .

FoE BB IV M RE AR AR A0 BB 45 B M 3 R
¥ RR W REER, BN RE T EE AL
HAMRAE . BRI SR A BT B AT
ARIJLTOE S B B i ABT 5T . SE PRt BB 47 5t
R EBAEN THEIE E6 SR (BT e A EIKD 7
SR AEBARMNELNEWRKR . EXETERB
B, B 2B B LA E BRI 5T R A B S
HEERREE 2N At Rt B BB . 1
XFEOLT b2 BT R 2 0 S T S AT 8Lt
ER XM B RS S BREE Rt T
B AT N THRRRAE . B, FUESTH
LW 5 HIL B Z T REET S, TR
B RE GO BB ST .

TBI133 Rk AR A

CElZZAMBAAFEABIEN A5 .863-708 ¥ 8rH A
Tel.029- 88484669
A% B M .2005-01-12

Email : ch_yahu(@yahoo. com. cn

1 LR FEZRHERBRR AN
HEHEINEBERBCEMHRERGIEN,
HEESLEEIRARE . HAMMELHEE,
MAMELtNERHES, E=MEXNERHIA
—E SHBEAN, HMEBERKR Y g06%, il
L PEEHAEENELEATRRAMNEEHEER
“HRAERER EHHAT AR A ERAFE RO
i '
Pupil radius: 30.0(200 millimeters

1
A=0486 T

40588

A=0656

-0.50 0 050
Millimeters

H1 —4k#TEH
Fig. 1 Secondary spectrum graphics
B NF R GEH CCD mf i BB 3 , Rk Tl
BOL¥ R G S BUE AR T
Pu3 _PZAS

ALy, =—f X (1

K

VI T Ve
Nu, —Nua
s~ Na, — Na,
Ny, —1
u.zm
N R A [E F B B X R 37 S (K =1,2)

P, (K=1,2) (2



1356 X F ¥ W 34 %%

P, —P
AP_ T 7% 0.00269 (4)
Ay Vi T v
AL, iya, = —0. 00269 f (5)

2 ZHRENTUE

THOEERAENERE RS REFTEMKH
BAEX MARWEITSEHRSHXEAR . LGHEE
Pt RMERSERITHRHE AR GH, EEH A
XF L 7 G T R FH O B i) (Bt A BT R . IR
P RENEBEAZ G, BN Skt RET
A4k, AL RS B AR SR IT R A B R
AXMERARWEHETZHER WA LEM
B E WA R AT SR B RR 2 E KR,
T T TR B XU S B LA R B E A A 4ok
WO HAT R . B 0N E AR
Xt n it KRG
[ 1

8L 32, = _i " _J;[Ax —A; ]
P,—P, ,B—B, .|
PPy BBy | 6
Vi Ty Vi~ vz
K
Any, — An Any,, —An
A= 13, — L, BNy, - 1, P, N
N, 7 N, N, = Ny,
Ang, — An Ang, — An
A= 2, - B, 2, - 21, P, 8
Mo, = N2, Mg — Nz,
1= Anf *éﬁm:mmz i (9
Ma, 1 Ny = M,
= Anz—,\s . Anm‘ :Anz/‘ivz (10)
N2, 1 n2a, 7{2;\2

LU S W CIRC E N QUi a4 - FX - - %S - ¢ NV s

o178

8L, Ak « AL, an
K ALA, WX EBE AR ;B B, kI
BARfb &, bR A, AT A AR (12D R HE =%
KB ELR

P,—P,'  P,—P
SL/\]/‘zl‘a = (*%‘*Z : -

Y— (DL A
Vv

Vi V2 Vi 2

KX PP, BB B MG, P, . P, BEIE
BB A EEGIEEERR o e Hu e ZEE
BEHAER,—BEMBuw—w RALKLHE . A
LB FTENBNERET, RAT Lak2 5
TF3 3 35 %F 4 58 1) XL & 25 8%, P 8 O % X 0 30
WP HBEAURBB -FFEREEERARS
HEE .

MR L. 29 B B4 7T LR A0 7E 0. 48 pm~0. 96 um
XNEET, BB A AN Lak2 50H 1, TF3
LW 2; HAHAEER X —XT 8RB, B R
0.00065 BA/NFHIEHAMAB. FBETOH
BRI T HEIEMNKRIE . B ap B4R
37 0. 00025, Lak2 5 TF3 fp M K 22EH N 6,
B8 4 it i A AL & R0, 000042 X £ (f =80 mm)
WE ZHAE N B/NE X 0. 003 mm, i Kb JLXF
WRMWHST RGN R ERRE MR, & AT
0. 069 mm, X — ${E X AR KB LR
K. B AAXCGDO NN RE KL Ek
B2 K0.003mmbf,Ak=0.28, 8L, =~
0.28AL, 1., - Wi EJLHR S BB —RCEEA
BEHEZATI.

F1EESSTHHRAHFEMNILE PV EITH

Be PTEER A =0.48 A3 =0. 60 A2 =0.96 P 1%
M 1.7016770  1.6913204  1.6791847 0. 46045 30. 73587

Lak2 SC#@EEE 1 1.7014878  1.6911201  1.6790122 0.46129 30. 74979
SEWBERE 2 1.7016852 1.6913219  1.6791616 0. 45637 30. 69322
B 1.6229415  1.6115643  1.5981844 0. 45955 24.702582

TF3  SCWBEEE 1 1.6227728 1.6114208  1.5981063 0. 46022 24, 787497
SEWIBERE 2 1.6230088  1.6116047  1.5982515 0.46064 24, 704015

F2 OWBX ApITHR

28 Ap Lak2 ¥ Lak2 St 1 Lak2 st 2
TF3 ®it 0. 0009
TF3 sc¥ 1 0. 00107 —0.00385
TF3 3£ 2 0. 00065 —0, 00427

AHATHMRRERA RIS RE B ALR
FERE NPT LU — BN R R T ROIER
B BEMAFHRR OB RBLEM. AR 1.
2 R A LUR B, a0 2R 558 i SE U I S R 5 g
o RERRER ENEEMAE B L ap AE, R

e " HOLIE R BB ABUE ; IR LR BEXT Y Ap
INTERBEEN Ap B, HBET 0. BAREHK
FAEFBEBN W EREEL .

3 L4

2% 3 LA T8 i B A8 ECBE R 1 o U BH A U BT 9 5
W ZELPAET Lak2 5 TF3 WK G HESA,
HEA¥REWIERN

£ =80mm;D/f=1/7.34;1=0.48++0. 96 ym;
2w=14.77°;pixel=0. 017 mm X0, 017 mm,



93 Mror iR . TR ERHEARS RIERBRE _SoLETBNT 1357

BEEIFMAFERENRBGERNERARE,
{ELRE 5 4508 B0 T A0 SR FH R SORE AR ) 15 2 R VR
B SR I b IR R A R A 2,
A 3.

OBJ:4.7700 DEG OBJ:4.0545 DEG OBJ:-33390 DEG
b i1
IMA:-6.658 MM IMA:-5.658 MM IMA:4.659 MM
OBJ:-23850 DEG OBJ:-1.4310 DEG OBJ:0.0000 DEG
IMA:-3320 MM IMA:1.998 MM IMA:0.000 MM
SURFACE:IMA
SPOT DIAGRAM

LENS HAS NO TITLE.
FIELD 1 2 3 4 5 6
RMSRADIUS: 2478 2298 2144 1371 1200 0751
GEDRADIUS: 5987 4752 4381 36060 2487 1675
CROSS WIDTH: 20 REFERENCE:CHIEF RAY

B2 RAuwir#sx
Fig. 2 Spot diagram of the system
TS -33390 DEG
TS A7700DEG /TS 23850 DEG_ 15 0.0000 DEG
“13 —40545DFE H TS -14310 DEG

-0 15 30
Spatial frequency in cycles per millimeter

B3 Z4WBEAMNEESIN
Fig.3 MTF of the system

ME 2 B3I UFEH RN . BARME
B Ap AR TS HE, BUL B BT A
Lak2 s 2. TF3 5c8 2 AHAARAFRETE: B
B ERHEBM ARG M —FokiEE mE 2 0. 069 mm,
MANERENBBERE ST —EWEmW . ¥
ZHEBMARAMREREHTESBSAE 4,8 5.

WA e UE S, B X4 & Lak2 3¢
W 2. TF3 LW 2, H FHAEGM Ap=—0.00427,FE
i1 F R G0 5 56 42 B 4008 4 STk, 3% o &
0.069 mm. K4 K SR BT & 75 5K BB A 4% R 5

Mooulus of
the OTF
SO0 —
QN ~J 00O O

OBI:47700DEG ~ OBJ:40545DEG  OBJ:-333%0 DEG ;
S|l ¢ D
g & e
IMA:-6.657 MM IMA-565TMM  IMA:4658MM |
OBJ:-23850DEG ~ OBJ:-14310 DEG OBJ:0.0000 DEG |
IMA:-3327 MM 1IMA:-1996 MM 1IMA:0.000 MM
SURFACE:IMA
SPOT DIAGRAM
LENSHASNOTITLE,
FIELD i 2 3 4 5 6
RMSRADIUS: 6407 4885 4160 3354 2641 2148
GEDRADIUS: 20133 12406 10592 9229 7460 4126
AIRY DIAM: 1084 REFERENCE:CHIEF RAY

B4 B3 Ap=—0.00427 R A B G th 3
Fig.4 The spot diagram of the system(Ap=—0. 00427)

TS-33390 DEG
TS-47700DEG  TS-2380 DEG TS 00000 DEG
{TS-40545DEG {| TS-14310DEG

i N

0 15 30
Spatial frequency in cycles per millimeter

BHS HHEIMAp=—0.00427T RARGH AR IH

Fig.5 The MTF of the system(Ap= —0.00427)
MR EEZ TIFE . I HRGEEIR O H KR
WIKABNER , WX — 8 R, X AR L i B M G
BHRMERRALE THRAZL, AEWHERITAERK
MR BHRER . HEMPEEFE Lak? LW 1. TF3
W BEXTAHE MARBNRERN LIRITSE
REFM.

FHNE B, B X R B X R 22 TR B
FHALCTERIEEREEREZTROERM L, R 2=
TTREMNKE, R JLARZEHE D TR
E.EEBHEEHNER. HIEZETHIK
BB R M, RAL S T, REEE AR LW
BRERTENDT HHZ—EK, REKE KR ZE RMS
AR AR Z—EK (A, W7 B 8
BYHSE . ZRAZTRHENIRE, RENER
EZHMARRET S Z—BEKUT . BENMITHENL
BN REE, REBERZE RMS WA=+ L5
Z—EKEGS) B, FEFTEA W BEFRET
DT 2

4 Hit

AL BREF A E DT TR¥H
BRI SR BTN B RERERENE
m. R TRAEERE _SOLENTERBAR, I
HEAihe TRAGEEGN SO0 BB ME . m
REGEA G ERER M2 FEENB BT
AU — SN REN B EAR. TURLEN
AR ORI .
253wk

1 ¥ R CE. b B2t iR, 1976, 85~102

Chang Q. Corpus of Optical Design. Beijing: Science
Publishing Company, 1976. 85~102
2 FKLABE. RIAE%. KE. REKS i RAE, 1988, 315~
327
Zhang Y M. Applying Optics. Tianjing:
University Publishing Company,1988. 315~ 327
30 R, et duatBE R, 1983.307~312
Yuan X C. Optical Design. Beijing: Science Publishing
Company, 1983, 307~312

4 HRIEK, R\, LB dbE. HLR I & ik,

Tianjing



1358 ¥ F ¥ # 34 %

2002. 109~112 1984,23(2);111~116
Yu Daofu, Tan Hengying. Engineer Optics. Beijing: 9 Laikin M. Lens design. New York: Marcel Dekker, Inc.
Mechanical Industry Publishing Company, 2002. 109~ 2001. 105~120
112 10 BRI, HEME, HEFE, & BB Ksks
5 BEM SRAKAETELYREME. AL hEME Bk, T ¥, 2004, 33(9) ; 1123~1126
B P9 & o B LR BT S AT, 2000. 24~54 Chen L W, Yang ] F, Hong X H,et al. Acta Photonica
Yang ] F, Study on Optical system of space solar Sinica, 2004,33(9); 1123~1126
telescope. Xi'an; Institute of Optics and fine Mechanic, 11 BHES, ¥, ¥3F, % BRS80S LEH.
2000. 24~54 6 F ¥ ,2005,34(7):1081~1085
6 £ - WkR. BHRWHTEM. Jtx. B HAR, 1978, Yang ] F, Ruan Ping, Chang Lingying, et al. Acta
223~278 Photonica Sinica ,2005,34(7):1081~1085
KinSlake R. Lens Design Fundamentals. Beijing: Science 12 #%R, BREM, D, . WOAMEMEEZETR
Publishing Company, 1978, 223~278 SEBLHPIR. JeT . 2004, 33(4):494~496
7 Johnson R B. Very-broad spectrum afocal telescope. Fan X W, Chen R L, Ma Z, et al. Acta Photonica
SPIE,1998,3482:9 Sinica, 2004,33(4), 494~496

8 Jamieson T H. Ultrawide waveband optics. Opt Engr,
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Abstract The effect induced by the increment of refraction index and dispersion of glass in the wide bands
FT(Fourier Translate) lens were introduced. The formula of the increment of secondary spectrum which
brought by the increment of refraction index and dispersion of glass were deduced. The increment of
secondary spectrum of thin double lens in wide bands system was emphatically discussed. In this thesis,
the coefficient of the increment to secondary spectrum is 0. 28, which is said this increment is about 28 % of
the theory secondary spectrum of thin double lens, so it should not be ignored by any designer. The
example showed in this thesis indicated that the increment of refraction index and dispersion of glass in the
wide bands system had more serious effect to its imaging quality. In addition, the FT lens wavefront
aberrations were mentioned,and the wavefront aberrations were designed less than 1/10 waves in the using
bands. When the best glasses couple were used to produce the FT lens, the wavefront aberration could be
remained less than 1/10 waves. So it can be considered that the lens could meet the use to disposal the
optical information, if the FT lens could be made by the best glasses couple. The imaging quality of this
FT lens is more excellent.

Keywords Optical design; FT;Secondary spectrum; The refraction index;Dispersion
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