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Design of perfect null compensator, using a single lens, with capability to
converting flat wavefront to parabolic wavefront for testing parabolic surfaces
with interferometry method

Masoud Mardani 1, Omid Saadatmand 2

1.2 Electro-Optical Industries of Sa-Iran

In this article, by design of a single lens, perfect optical null compensator, flat output wavefront of an interferometer is converted
to parabolic wavefront and by that, parabolic surfaces can be tested. In method that is presented in this article, design of null
compensator is done by using of one single lens that one side of that is aspherical. By using this single element null compensator,
in comparing by two elements null compensators, it is not necessary to do accurate adjustment of distance between these two
lenses and also it is not necessary to do accurate adjustment of alignment of them and according to these, accuracy of
measurements is increased significantly. In addition, by reduction of number of lenses, surface error of lenses and also error of
homogeneity of optical materials is reduced significantly.

Keywords: perfect null compensator, Aspheric, Parabolic, Interferometry, Optical Design

avy

] e WWW.LOPSILIT osg ;0 4098 (g s 4o byl ab allae


http://opsi.ir/article-1-1172-en.html

[ Downloaded from opsi.ir on 2026-02-13 ]

VYA poge VEY

Olnl Sigigd (5,9l 5 (cwiiges (il a8 aetd 9 Sigigd g Sl il )8 aeges g o

Ent beam radius 20.000000 Field angle 5.7296e-05 Primary wavin 0.63280
SRF RADIUS THICKNESS APERTURE RADIUS GLASS SPECIAL
083 0.000000 | 1.0000e+20 | 1.0000e+14 ar [ ] [

71.070000 ]  9.000000 ] 20.000000 BK7

-248.780000 | 538.288977 19.138952 ar [ ]

[37] -434.600000 ] -538.288577 [P ] 95.000000 [ |REFL_HATCH[ ]

[a]-248.780000 [F] -s.000000[ ] 19.138884 BK7

71.070000 [P | -100.000000 ] 19.999945 AR [ ]

0.000000 ] ©.000000 ] 20.000086 —]

S5 uL:lf 6a¢;5 &)‘)“:’ (S4C goma ‘5>|).b L Ja?t‘)“ SleMb! :YJS..;":
Zemax l33le 5 ;0 gwae

Ol gl oo oao ¥ S J3as 66Xl o aS disSilen
L oy Golsedl gaicin b oo L;>‘)Ja GodS
YL s cds 5l o (A=0.6328um) PV=0.003518A
A Sl plaes MTR S Sove el loye5
CotS Kilo a5 Zemax Sl b 8l 5l el
ol oo lize olad slo WilS )8 o ol >l)b pinew
2 MTF e S 0l 50 098 g0 oaus TS 5o
aS Cewl ooy Guhaie ol 4 Sgame b MTF e

Sls (2l (YL s coaS Yo Al oyl

YL
X

X SHIFT P=¥ CPD
a 0.003518

¥ SHIFT RMS CFD
0 0.0009305

0 6>|)Ja ewis S5 uLalf Lgo.&;.;fol):_? b.l.>L» 69i” :Y’J&.‘;}

1

0.8

MODULATION

s

-

' ' 1 1
Q B0 120 180 240 300
FREQUENCY (CYCLES/MM)

°“u’gs‘>|J‘|°Ls‘“~\°~—§5J415kgo.\.;_;Solf?MTF o :'fJSJ)
Olosuz Camlns ki -

T

Cawlsyo s 8529 4 o Cowlus-)-Y
s ST GodS ol (635 po

4 oS Gl swis 655 e Cawbis o e Jleel L

wlie J3la oSO USS (0,20 5o < 0.05MM )l

Dgd oo 020 Sl pl o A Aiilan 0l Salgs £ SS

Ssatpe e 85 5 Se3lail 1o bl 3l s el il

w5l 22l ogesl 9590

aYA

oo

b S5 gailes Ghd L5l ppaal sleaills (o
Slizl 695 e (Seml gohe Sl eolial daosSls
Sl 23Y (59,5 e gobaw Sl polaie 4ol pAL
[1] ;5 [3.4.5] wsi s pSojlail 385 oog, 4 mhaw
oS ol (b b sseem sk o3e5l 4 2]
ovgy S allie pl jo el oals aSly y owae g0 S
s 5l eolawl b ol jo oS ol sales &) o J1as
s g Soilal lKel D=40MM L b wie 5 o
R=434.6 ¢les . D=190.0mMm L L cyates plaws
Al ales ald k=-1.0 by <ol g mm
L 595 ghw Sy ok (2lib i ST goaiS
s b 65,5 pé mhw Sy 5 R=71.07 mm gles
ol > oyl k=54.8 g ke ool 5 R=248.78mm
Slaphas 385 plxil 4y (o35 2] 5 [1] b anulie )5 callie
2 3230 Slalal (izmen g (owas 90 (salold 4 by
Gk ol 5l g 0g wels was 5 oLl ien 5 635 e
4 oezes (S8l walyS sme 81 (6 S ol 2Bs
gobw glad 53U oSl (ab uae S5 LS
SrSoilwl o (Sl Slge (SKen Grimes 5 (S
2 valss Lol sail )50 (Syates e ¢ e

asesl plese (>15b

B pr 00 st e Oseil plenz VUSS o
Ly Sledbol 05 g0 oays 6] Zemax Syl b
ol g0 0gd e 0k VS jo acgemme (pl (b @
IR e o
e A St ootz 9 Oly aS ol (pwae
o sl )l T 5l s gaes gl a5l

- f

b b syates gl G9e3] sl olentay (Sl plessz ) U5
e S5 J,alf (_gc..x;.;.fol).,?

] e WWW.LOPSILIT osg ;0 4098 (g s 4o byl ab allae


http://opsi.ir/article-1-1172-en.html

[ Downloaded from opsi.ir on 2026-02-13 ]

Ent beam radius 20.000000 Field angle 5.7296e-05 Primary wavin

WA o VEIY Olnl Sigish (5)5kd 5 (qwaipe (il S (et 9 Sdgisd 9 Syl (il S Geges 5 Con

s Sl jo Gl 5l zes al U st e
2Blso 502U 9051 9550 Syete s

RADIUS THICKNESS APERTURE RADIUS GLASS

-248.780000 | 538.257050 19.138588 AR [
-434.600000 ] -538.257050 [P | 95.000000 [ |REFL_HATCH [ |
-248.780000[ P ] -

0.000000 | 1.0000e+20 [ | 1.0000e+14 AR [
0 || .000000 | 20.000000 BK7

w

w

.000000 [P | 19.140348 BK7

71.040000 [P | -100.000000 | 20.001763[_5 | AR [_]

0.000000[_]  0.000000 | 20.000549
e (59,5 zhaw glad ;00.03mm e 4y Uas Jlasl 14 S

o..\.;;SQb:.?

X
X SHIFT P-V OPD
0 0.0694
Y SHIFT RMS OPD
0 0.01938

5;20.03mm le 4y Uas Jlasl gazas jo Sl 66510 - JSs
Sl g 555 o gla

TREFERTE

elas ;0 0.05mMm liw @ U Jleel &g ;0 yuioren
DVISE oty 53 S ol (owie 63,5 5o haw
50 &S aiilan g walymx VY SS alie S35 56N
2 Bl e Gl b gdee e SN

il 22U 05051 9550 (Sgetes ham CBs (g S0l

[[Gen ][ setup ][ wavelength |[ Field Points |[ variables |[ oraw off |[ Group |[ Notes

Lens: No name Zoom 1 0of 1

Ent beam radius _ 20.000000 Field angle 5.7296e-05 Primary wavin  0.63280(
SRF RADIUS THICKNESS APERTURE_RADIUS GLASS SPECIAL
08) 0.000000 [__| 1.0000e+20[ | 1.0000e+14 Aam [ |
AsT] 71.070000[ ] 9.000000[ ] 20.000000 [A5] 87
EEEEREEIEER (] s3s.2s3ss2[ V] 19.138es2[ s ar[]
-434.600000 ] -538.283552 [P ] 95.000000 [ JReFL_waTcH [ ]
-248.730000 [P ] -9.000000 [P ] 19.138450[ 5] sxr [c]
71.070000 [P ] -100.000000 [_] 19.999511[ 5] am[]
0.000000 ] ©0.000000[ ] 19.999976¢[_S5]

BLLHLE
ORERER

T

e 59,5 el g gt 53 0.05MM Gy & s Jlael 1)) S
oAi.‘Sdb?.?

YT—)
X

X SHIFT P-¥ CPD
Q 0.02064

Y SHIFT RMS CPD
1] D.005785

520.05mm ol 4 U Jlasl (gaomcs jo J3s 66801 Y s
ML e (s (59,5 gl lad

[[Gen ][ Setup |[ wavelength |[ Field Points |[ variables ][ oraw off [ Group |[ Notes -

Lens: NO name Zoom 1 of 1
Ent beam radius 20.000000 Field angle 5.7296e-05 Primary wavin 0.63280(
SRF RADIUS THICKNESS APERTURE RADIUS GLASS SPECIAL
08) 0.000000 [__] 1.0000e+20 ] 1.0000e+14 AIR |-
71.070000 | R[]  20.000000 [A5 ] BK7
2] -245.780000 ] 538.270723 (] 19.134166 [ 5] A [
434.600000 [__] -538.270723 [P ] 9s.000000 [ JRrermatcw ] [CA]
[4] -24s.780000 [F] -9.050000[ 7] 19.135061[ 5] BK? [ca]
[5] 71.070000 (7] -100.000000 ] 20.000903 5] AR []
[s] o0.000000[ ] 0.000000[ ] 20.000329[ 5] =

|24

0alS Gl qwde Sl )5 0.05MM yl5e 4 ez Jloe

YL
X

X SHIFT P-¥ OPD
0 0.03587

Y SHIFT RS OPD
0 D.009954

S5 o bt 5 g Dy90 3 SIS (o5T £ S
0.05mMm 150 a4y 00iiS oy ju owie

s 0929 4 glowr Comlus -V-Y

oSOl i wde G35 popen
JoLs
a4 JolS oS ol wae ;0 (655 pope sl Jlesl L
Gl VS goy 0 0.008333°=30arcsec ()l j.e
oSl pl Ho a4 4eSilen ol ales A S aline 515
85 ol jo il 5l gy ol sl gl o 00y
23lse 5zl sasl 9550 Spees has

Decenter - Tilt Order:

Decentrations

ocx oCY ocz
0.000000 0.000000 0.000000
Rotation Angles (degrees) Offset of Tilt vertex
A s Ut TOX TOY TOZ
| 0.008333] 0.000000 0.000000 0.000000 0.000000 0.0000
Pickup type:
Coordinates: Local Tilt and bend:  No
Coordinate return: Return to surface: 1 (untilted coordinates)

nate system for coordinate returns to this surface:
Delete Coordinates Data

ewie (535 e 50 0.008333°=30arcsec e 4y Uas Jlocl :Y S

use base coor

c.\.usuljp

g L
—
X SHIFT P-v OPD
0 0.08759
Y SHIFT RMS OPD
2.697e-06 0.01539

Oliwe 43 Uz Jleel (gazys jo Jslas 5651 :A S
00uiS )l yuz swde (655 jepd ,o 0.008333°=30arcsec

i o s 0959 4 oo Cauwlus-Y-Y
Job5 (souisS oyl i swos ol
©S9S ghw gl ;0 0.03mm e 4 Uas Jleel L
S oSl AUSE go iy 0 waiiS )l swas
oaud Sl (pl jo aF wsKilen Log dalgs Ve S alie

V4

] e WWW.LOPSILIT osg ;0 4098 (g s 4o byl ab allae


http://opsi.ir/article-1-1172-en.html

[ Downloaded from opsi.ir on 2026-02-13 ]

VYA poge VEY

o s iy el j2eS loy e 5o 5 bl (el

&=y

o ea e M Lojaes (S0 g caielolaw el [v]
Pl pshaie & JolS” (oSl (gl (HB" cooliogeme
S Glad Ol Sy (sgem sadsl sl 50 mhaw s gas]
olAS Geeslez 5 Ol Sigisd 5 Sl GWLAST (remaee
TR Sigish (cige

L JelS oansS ol (ohb " cansolaw ol 1 1o sgmune [Y]
GrSoslail jshiie 4 ((ggepus 4 LSS Zaesaper ot Coll
5093 3 e i SIS gy 4 (Syetm pobe o
i ol RS et g ol Sdgied o Syl el yass
WWAF (Sgied

[3] Daniel Malacara, Optical Shop Testing, 2007.

[4] J. R. Moya, and J. E. A. Landgrave, "Third-Order Design of
Refractive Offner Compensators" Appl. Opt 26, 2667 (1987).

[5(] A. Offner “A null Corrector for Paraboloidal
Mirrors”Appl.Opt. 2,153 (1963).

[6] Optical Design Program User's Guide, October 15 2007,
WWW.Zemax.com

A

Olnl Sigigd (5,9l 5 (cwiiges (il a8 aetd 9 Sigigd g Sl il )8 aeges g o

ol jo s 0929 & Hlows Cowlua-F-Y
QNS ()l 2 (ke (5955 pf gl (b g0

chw boye ol 0 01 e @ s Jlel L
So3dl Y USLs (g0, 5o wdidS oyl swde (59,5 18
oS el Ho a5 WeSilan ol wale> VFUSE alin ISl
85 ol jo il 5l gy ol Sl gl oo 0y

wSlso 5076 9051 9550 (Syate s

Conic constant:

Conic type: Oblate Spheroid

Surface type: & Rotationally symmetric (O Cylinder (O Toroid

0aiiS ol gwie by te <ol ;0 0.1 ol 4 Las Jlael N Y S

YL
X

X SHIFT P-¥ OPD
0 0.08188

Y SHIFT RMS OPD
0 0.02253

ol 1501 gee & Uas Jlosl (games 5 L5l 550V F S
oMS ez (puie (g e

& oS5 Az —F

Jilos o oas il ol S el 0>
2 ol Ge Jyam BB 4 axg bk coules
CedsS o oslhe 4 azg b eizes g Sl W,
30 Sl oals gzl Gl Jleel Ojse o b
ool bl 5l zes 4 Cons ik Sl
4 bape Cowles i a5 0ed o0 oy @l
Ny, Ll o3 5wl go 00T )l S i sl
S5 4y azxgi b0 pS 1SS 090 g 4 b el
Loawlio ;o wad b goaS e og (owie
Siks 2] 5 [1] jo ouss b swas 9o sdosisS >
5 kewie Jold & Lo @8 Slelas plxl o
5 SSpepp slayull ESs ol Guises
Solg3 0ol Gl sasgerme ;O Lpwde u (plivl 0
sels et I3l s ol 285 Bk ool 5l 5 0
5L s Slasl 0l 4 azg b izes L
Sl dlge (5eal ;5L (rrizmen 9 (Sl polaw (sl
L Ko G,k 5l cdl salys mals o ,u5eslasl s o
Oz 2lp aiS e (A e S oy

] e WWW.LOPSILIT osg ;0 4098 (g s 4o byl ab allae


http://opsi.ir/article-1-1172-en.html
http://www.tcpdf.org

