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Autocollimating testing of convex conic aspheric surface
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Abstract : Convex conic aspheric surface is widely used in the reflect optical instruments, but it is
difficult for fabrication and testing at all times. Based on third -order aberration theory and the self -apla-
natic capability of refractive aspheric surface, two testing methods of transmitting autocollimating testing
and reflect autocollimating testing are suggested, avoiding the aperture of auxiliary lens is overmuch larger
when the Hindle testing is applied. The testing precision of the two methods are analyzed by a example
of $600R-C system. The difference between Hindle testing and autocollimating testing are also discussed.

As a result, autocollimating testing of convex conic aspheric surface is useful and convenient for testing.

Key words : Optical testing;  Convex aspheric surface;  Autocollimating testing;  Third -order

aberration theory; Precision analysis

0 5] § MEEBRAKRENRE MEHEILZRE TMA R4
HMRESE, BERENFERAAB RENTFER
ERBA¥REFLEFRAOERTODRHSE.F @ FAROBKEHEIRAESHTERELERE (]

O B 88 .2004-08-20;  # 1T B . 2004-10-18
FEMA W ER(1980-), B IHEXABTLE  EEFATEARERENRT M INRR,



#1548

Hindle 3R %), K & F A#Mz 8K . 5 Hindle 3K
R EREEOIRLTRA, EELKBEREE X
JUED, RO B R TSN T E R, /et
7 T I 7 FEE B DG B VB 5 K BT A SR SR IO ERE

b AR BRI B AT AME R B SR E TR R A
B AEMGRES NERER = ENRELWN,EX
BEABLIDONRERT THNETRE . MER
B 64 O 5 R T LAGE 1 8 3 R A2 28 X R TR R BOK B
BT TR %, B R T A BRI % A
%), Rat i R o g S SR E R Ak A,

HET, Bl ERAFHITEN2EE(CGH) THA
FIALAS B SR R G 4%, W R T T HT 5
W B BB AN SRS R, k07 3% T CGH & T4k A
B REEE AR AR SR, BB RRE
FTEERMBRPFELRREBARNIRE DB
R, RMTEFENERNLREE BEMER
FITR T HE R R,

CWH T BRI — B R R R
T 5 T 0 O B T D T 4 50 A 0 BE , BT L 4 o
R A B T O TS T AR R R R
RI% 5,

— ™ 18 B O o R D ¢ A TR T 1 SRR A
TAERR., & XHE $600R-C 7 4 i M K 4 1 5
BRA, N ATERRARRRALHR ARERH
ROTEL AT T XFR TR IR, A2
Hindle KB R T HEH#F T, AR TOHRENRL
B R,

1 ESRXEARBAIRAXBAREMNEE
E i

WREMAT—HATFONMERRA T, W
RGBS A TR Wl @, 9 Bl ARG &
5 i PCE B BT B R BT 5 S A8 TR B U OF- o
BEHELTHME FMERTLHAREER X
BRENBA. ATHEMKEMNEY, 30855
B0 — IR AR B LT S — 1 5 T P
A7 89 - T B8 5 5 BT e B 0 U ARG , R T LA ) b

AERF. D _RERBDEHED A LERE 47

Y AT . BE R O T B R B B K Al T RS R AL TE
ZHHENTRETABENRE . SEHENOTHRE
1.5~1.8 JL B AR AL, X b 3 AT L b R &R O
3.5~5 Z A B9 WU T AU R . Ok R e Ok e B R A
2 0 X iy TR R AR A AR K R PR, BB MR R L B
B,

X VER SRS, R A LR BT 4 5 &R A
KERF W, 8 A AR % 5 R 3K 8 -,
BRERI - 1TWE o, HENRE o BEZHMRE,
leat  EEABNRELR ERFE, SEXN TER
HHEY KA ORATLUATKERE, YAXTE
—RABAREHTEMRBALEBIL, URER
BRBNEHRSH,

2 OTREEMENL SRR R AR
B R ) R

T LA ¢600R-C R G5 1) MR 1), AR A oy
EHREHN AEERR, H WS M Hindle RITBRE A
EREH#HITILE., DREMELOR ¢ =100 mm .Y
ZWAERE A MR LR r=2362 mm, EEFEE
d=22 mm fLERK=- ¢ =-1.660097. %%k
18 E H A R FE (Q,- SCHOTT) , ¥ ¥ K A =632.8
nm BITH K n = 1.45698, 1158 %A Hindle R 1
JER O $90 KN ZRERE 480 A7 Hindle 48,

A XU T A MBRE

Mezn rmo;, Heo<nd? o, NTRIEE
IS BRERBME LA NG,
S,=hP+H'K (1)
AF A=lu=l'u';
P = 1u’—u)22 gli_u_) g=(n'-n ¢ .
(L_L)" " ro
n n

AP NG RERTHMOE ry 00 ZWIER
AN AMBER nf 0 AN ZKERTEAG
RIS IEAT BT 3 h R A M BN ZRIERE L
Bu M HASEIERE MM ERE HF RS



@ 49 5 Wk T A

FEB R A, ME L) MO FTIR, B A%
¥ OHGHEASEERAT, Buf o' EAEY, S
S$i=0,4 P KRALR)IFAAILAEERE
fA S AT LAK MR IR BRI 72 b B E RS R
ERLE S, TRAN:

ALY 4 (2)

B reanfn HFBECQURBBIBESY L=
-4.02 I, = —645.4454 mm F I, = —3780.45 mm, FH
AR SEHTRFRITIGE LG RoTERAE

~f . ’4\
o_-1 Ry~ Z NS W o

Objective angle} ., Image angle

&/’/ / - '
Ji 1
(a)
\
-lh % \
u=0 R e e— o

% Image angie

b

B1 A&EERT LN

Fig.1 Reflection of a ray at aspheric surface
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Tab.1 Surface data of transmitting
autocollimating testing

Suf Type Radius Thickness Glass Diameter  Conic
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DARD SCHOTT
STAN-
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o o’
1 i
—

2 BERAAERKIGHRE

Fig.2 Optical system of transmitting autocollimating testing
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Fig.3 Longitudinal aberration of transmitting autocollimating testing

A10.0000° peak to valley is 0.0057 waves
Wavelengths: 0,6341 . m
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Fig.4 Wavefront aberration of transmitting autocollimating testing
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Fig.5 Optical system of reflect autocollimating testing
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Fig.6 Longitudinal aberration of reflect autocollimating testing

AT 0.0000 " peak to valley is 0.0109 waves
Wavelength: 0.6341 um
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Fig.7 Wavefront aberration of reflect autocollimating testing
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Tab.2 Surface data of reflect

autocollimating testing

Thick- Diame- .
Surf Type Radius Glass Conic
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DARD
STAN- Qo
STO 236.2 22 100 -1.669097
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Fig.8 Testing result with Wyko interferometer
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