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8 -231.3 -25.00 BK7 28.02
g =]
9 255.0 0o - 28.86
A} co 0 - .
= $3 (¢ = -258). S1( =259
= 5
= g .
= zaxis 2 zaxis
= —|rrs3.3) J

(a)

255 mm

=255 mm

(®



(FF=2) AT B4 d A= FAE o183 2% 450 mm(f2.7) ZEUAY A2 A 4 B7F — olFE - AR o 167

g A= 19 BN 7278 AEE BHeE 4 |
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FEN (fringe) +1.0 +1.0 £1.0 £1.0 x®¥8F HAl (mm) £0.050 | £0.100 | 0.150 | +0.200
AN A (fringe) | 02 +0.2 +0.2 +0.2
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ofeiA R e 2 WY i 10 md ], A2
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(b)= Fd vt £ @ A= FAE At X<
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2 AW A5l Aot E 84 A glass'E I 6
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A TEe R YA 28 FHe Aeld Uuixl A
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TR 92 shtel WTw Yo $@e BES0| Exjs
£, BE FA0I4 FHLE 248 Toine) sag 3k A7
H8 A 4 (holA $Hel R WA 3 sag 2holet
T 3} olel BE o] § AlFH|TRE AzkslAL v R
o TENAL 2RI BTY 2R e %
2 dge sitd, o) BE ulTuAels FuTe] &
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1+ vVi—-(1+k)Ps

7)ol A e=1/, r=5}7, k=E}QIA| 4F<=(conic constant), s =
@ +yf, 183 A, B, C, D 5 B|FHAo|T)

AtA o 7 A|Fu|FHS AlZetr] YsliAe A F 7HA
WS ARSI O A AT o R Ao Alge|Ed
L FHOE Az & e gle FEE AASRE Wiol
F2 AMgEHT I F HAZE CNC H4lE o] 8dhs W
o), A537|719] Wt 3 1 QERTE A oA
A= FAlo|th

z =

+As* + B+ G+ Ds'0 - M

a3 82 A 450 mm(f2.7) ZEHAQ] dAu} & FAa+
= AsFeada e 43 Anld, 18 89 9%

TS w7y 4 33 FeHE vehd Aoy, 2%
Y2 ZEAZIZ Uehd Zolt). o] IH o =R Y vl

Aol iAol Sle W FARA B 1R gk
22 BAY 4 Utk THEE ol WHAH 5L AA
stof PRt Ml TACE WEY] FAME Z HRol AA
3 PUSE 243 Aol BEEolck Bt B3 B B
ot 1Y 8ol M9} ol T} ulRE Bejdtel wrtwst
Loz wTd B4 AR

Im 4 gAE

I8 Y= A7 450 mm(f2.7) ZEHFAAR]TH)
& Y8 e AsFrAEYA @ A= A

Al ARdolth. Aldrlt T2 & e d d2ES 9 9
(b)oll A o] 72 5% A[EE = vRES 3 173
go] qlom, d d=e] S S31Ho| HA S] RTS(f/3.3)
o o F2d WA Fei2 FE5H7] WiEel & A= ¢
Ade AARE ST & AlREd RS 2
T e W2 HEeAE uEth @ HAE =30 4
1252 AR Gsle es HEYE=E ASstE @ 4
ERY AP FU7R o Al Alde|Eidel £t
e g A= g2y A PHoR JPste
=R ATE Z4she AdF AlolA(linear gauge)
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(A7=8) AT B4 4 A2 FEAS o837 2% 450 mm(f/2.7) ZEHAY Azt & 4 7 —- o)IE - AT 9 171

H 7F A Al £2 mm o7t HES ST 1Y 102
AFAEEAE] d A= HAE Yo A% 450 mm(f/2.7)
EZEHRNGHTH Y F4S 3 AA) AQldl, 19

L

v

% 10. FEAE BAe] W A= gAE AR AR

£ 7. ARSI BA 74 eole] (9 mm) (A :

N E7IHAE0] A, AFHITHA, 712 B HA L refe-
rence reflection plate, p-v(I/10)M)2] £AZ wixslgom,
ZHdA o= RTS(f0.75)8 AH8-3F5iTt.

d HAEY g =37]o $AA 4 S ETe] o
3 AEAEE HEMoF ok BE 4 HAEY =S A
StAl7) e 24kl Y gigFHoR d A2 A HE
QA 29 & 3) a=jn 9 AR} AFHTH 7 AY A
Foxgly), o] 85 o3t A|Ade] X FAHPAL FhE
sl 2 Ao| & 80|tk E 894 ‘design’2 d = A
2L 3 &3 AR T)of g g FAY 27 otlSA g
(RTSQ] meat FA, 2 d A=2HY FAu|HAAG FA,
AGHTHY ARl AR AR)ol, ‘ol @ A=
29 AlEHE 7 A expFTkE| ©E FAE B4
g &, A FHEY] FAE BAAE ARSSt o]E EAGH
Tz Holgle BF nhueA} grolth AHor g W=
o AT H 7F Aol @xp7h WSt e v H A4
ASHEAN O ol Fgats iR BT AS 8

g AR AR,

o HE 35 9 =7 k) H]| 32
254 Rk G ) -
1 255.042" 25.005" "dass”
2 —227.828" 485.011"
3 —254.974" 25.005" "dass”
4 —187.418" 2097.878""
5 (XN g8l ) -2473.456, k =-1 —2097.878"" Zerodur SIoN =]
6 —~187413" —25.005" "dass”
7 —254.974" —485011" -
8 —227.828" —25.005" "dass”
9 255.042" o -
i Hd 0 -

® 8. AEEAEEA] vl diAo] T whws),

H 2O 5T} ASE BAANE AN S
8RS PR AN [T o (78 aaeaysse)
g 22 (mm) -~ design / tol RMS(632.8 nm)

A (mm) Ak (x 10™

x 1 1.155 4.640 0.0046 A / 0.0046 A

+ 2 2.309 9.280 0.0046 A / 0.0046 A

+3 3.465 13.92 0.0046 A / 0.0046 A

+4 4619 18.56 0.0046 A / 0.0046 A

+5 5.774 23.20 0.0046 A / 0.0046 A

+6 6.928 27.84 0.0046 A / 0.0046 A

+ 7 8.083 3247 0.0046 X / 0.0046 A

+ 8 9.238 37.11 0.0046 A / 0.0046 A

+9 10.39 41.75 0.0046 A / 0.0046 A

+ 10 | 1155 46.39 0.0046 A / 0.0046 A
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3 = itk ol W A= 20} ARHITE 1t A AEA=
o ofa) 24 Aol i) LxAo] WASAL, Wz =
34E A = AUrke A onjeich

0% E 8] oJ5) Pojnl 2AB ZH= 27} vlTw
e AEAERo R 24T A2, v 7Y A PEof
T2 9 PoAle) 17 shE} ofolth of7ol4 RTS(0.7)
of 2AYAZEE AYHTRAAAY AelE 2=
Argaigd, AAE AgEl 7Rl 915 mm ofste) 3
Yes AYs| g ojd7] WEolth o] EelA Soli
£ 7w Barest FEo] vlajA BF shes} gro] ack
%) 27 ke A, oloh L FHANE A% B4
& guY 4 omz FYN AT 4 itk IYm
o] AT AFRLNYWA ¥ A=So| ALYES A
g Baoz B ERAE AFARTAY 2PPES 0]
AN BEm ekt

= 108 ABE4AgA d Blasdi o d= 7 4
SA(E 39 24 140 TE W F3A] WF A5 g
oft, o] B¢ W A= A F 2% ANES AL
RTSS) TPoIatE RASIEOM, 2 g A=W PAh|chH
A% AT, olt) AHHI T 52 AKES 2HAR
2 Agsiged, ZUAC ZHE 248 AR TR
Zo) Z/1Re Ralg Zalu gHestel] uls) AF shuid
A g B wgEst av] 23X ged g 4 Atk
B =Eolx Azkslels 27 450 mm(P27) E2UAL

L

2 9. AFAFPANA ALOAE 2 AwelTol ofet vjrid)

ZEU(1)=-2473.456 mm, ¥l AK)=-1, F7(d)=450
mm 0|, A}t 5§22 FENHY LA Ar)=t5Smm ©]
3}, v H A5 QA AK)=+0.001 ©]3} 5o} APL wE3dt
=5 gtk ARt v AEHEAE & 834
A EH, FFof vlsf HFHA Pt Bt S A
AT = Qio}. 1R Az 382 E UE3] A
€ AeFAEA 4 FeHlA d A= 29 A8
A 7o) AP HE A= £2 mm o]sE WFaof Tt
of & 83} Zo] AFFFATA A d A= 29 Al
TFH A7t £2 mm o5t AFAE TET 9, ARt
2 A8 TH] FAFe e TE QA Ar)7} £2.309 mmo|
T, v A4 Ak)7E £9.280x107 o)k 18w 2R
shA45=217F RMS 0.00430¢1 24 JU=E zH4| "ok

a8 112 ARyt AsAEg2el g3 54
B AR A, & A3 BR A §2ES B
old, FH oA A3 YA & F U= P2 AEs)
7] OBl A=R vld A7 Y2tk AZAE AsRe
4 whale] O7 33 AAEEA e Y 45 AAE] A
B A BRRI A Feadge] =
Heh of 2df7F A7) wfRol A stipAbe ASFeA
Walo] AF A vlsA 2 kg E UL Aete
AL & 4 Slok I8 12 Algu[FEY HF SHER
o, d HAE 3 vlFtH P4t A= p-v 0.325), RMS
0.036\0]t}.

2o X2z 2 :

. (j:)”k_é Eai i i xl'f(x = WAE g B7Ee oA (mm) RM‘:S\'E;;;"’m)
1.1555 4.640 0.3333 0.0 A/ 0.0022 A
2.309 9.280 0.6666 0.0 A/ 0.0043 A
3.465 13.92 1.000 0.0 A/ 0.0065 A
4.619 18.56 1.333 0.0 A/ 0.0086 A
5.774 23.20 1.666 0.0 A/ 0.0108 A
6.928 27.84 2.000 0.0 A/ 00129 A
8.083 32.47 2.333 0.0 A/ 0.0151 A
9.238 37.11 2.666 0.0 A/ 00172 A
10.39 41.75 2.999 0.0 A/ 0.0194 A
11.55 46.39 3.333 0.0 A/ 0.0215 A

%10, 9 W= FPo] TG RMS sheid)

BAR} Bz (A7) design / tol
o3} z% B4 (mm) (x 10%) | x, y HA (mm) (x 107) o, B 71871 (rad) A(A=632.8 nm)
z7A1 4273 4.336 0.00019 0.0046 A / 0.0050A
) 8.414 4781 0.00028 0.0046 A / 0.0055A
273 16.83 5.577 0.00043 0.0046 A / 0.0063A
z7 4 33.66 5.862 0.00071 0.0046 A / 0.0081\




(=) ASHSAE B4 9 AR FEAE 0]838 1A 450 mm(f2.7) FEHAY AZF 2 =X Hr} — o]dE - AT o 173

BT
(a) (b)
I 11. (a) AEFRE FAT (b)) ABAE P40 d A= H
2E Az

2
Y
T

£ =Rl 27 450 mm(f27) ZEUR AR 90
AFESAATN 9 FHAS 44 L Axstgon, 4
AZZIY(CODE Vo] FAEAZEE olgstel 1 et
A} AR P oxlof e 24 NHLF olgH o= 3
Zstgch 2elm | PeAE FEeel ZEUAL A}
gow, AFAZYAY ZAPHoE 2B AWl
Aoz AFRLALLA) A A= FPoX] ofgt 2%
ASES AT 4 Yotk £ =2e) Ans Heluw,
Az 24 - B7HE T AAE B 4 dsd, @ we
AT FAY W, 9 A= 72 Y ALo] A5 W A
= 193} 35o] RTS(E33)% 4] HES ANt &
A2 57 450 mm(E27) EBWA AR I8 A5HaR}
AP oJHe HAo] oot ZFSAE RMS 0.0006)

ojiL, g A=Y AFrexk& 79 HFA7} ol g 3t
FeaKd A29 FAHIA Z3hHE RMS 00397021, A
Hul7H AN g Wz Agu)d 7 AE £2
mm o2 Ao H-¢, oln) d FstA o) Q) PEARE=
AT EL FEQ XN Ar)7t £2.309 mmo] 1L, v]FH A4
S AK)7F £9.280 x 10791 Ao RS 27 Hol, AR}
(4 9= FAugA A e)Ei= RMS 0.034105 24 €
= AS 313 4= QA9it) HFHor 579 &4z}
2 A9} p-v 0.325\, RMS 0.03602 A3tk

o
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Fabrication, Measurement, and Evaluation of a Parabolic Minor with the Diameter of
450 mm(f/2.7) by Autostigmatic Null Lens System
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Photometry & Imaging Optics, Korea Research Institute of Standards and Science, Dagjeon 305-600, KOREA
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The autotstigmatic null lens system is designed and constructed for the fabrication of a parabolic mirror with the diameter of
450 mm(f/2.7). And the measurement reliability is also analyzed theoretically by means of the tolerancing technique using lens
design software(CODE V). From this analysis, we can precisely fabricate a parabolic mirror with the large diameter of 450
mm(f/2.7). Meanwhile, in order to confirm the fabrication results by the autostigmatic method, the mirror surface is tested again
by an autocollimating method that uses only a plane mirror without any null lens.

OCIS Codes : 120.6650. 220.1250. 220.3620. 220.4840.



