[ Downloaded from www.opsi.ir on 2025-11-06 ]

tonics
Q0O S"c,'

" (”/ ol S 5 Sl Gl S e 5

W Olnl 98 (5,9ld g (owiige il 1S (potin g
K4

Lige S oKl A YAY ola (63 YO b YY

Optic,
)
2,

X oo
‘. ﬁ
=

$e

NN G e b owie SO ok 3l ool 3l Zgodtus 99 lojo (puned
bl

Ya YO VoL .

odljogemme > aie g M Lo jaes ¢ Jloy a3,
. ) - L
Ol eoleal (latol olfiils « S5 3.8 04,5

. . F_ P Rs . & & /Y

ol eoylgiol olgil oSl  agiilsS Syl iyl 05,5

Jloss amy a0 515 b 05 o 1)) aseitials (LS5 goagez 59 olased s3loil sl LIS 5 o iz b, i cnl ;0= 00 Sz

3 aiged SO Glgie 4y 00,5 oo oolatnl oz gedg dwlre 5 vy sl (silse (Bolar Jo3 Lol i, g S5 sl slalesaiz 1 g 0al
gl go 53leil (5555 (e Ko sk 3l oanlil slagsestaz 025 Gilesl o 0 gyl 0y

Trae Sl (i S —ojls alS

Measurement of two wavefronts reflected from the surfaces of a lens by
analyzing their interferograms

Roghayeh Yazdani', Hamid Reza Fallah" ", and Morteza Hajimahmoodzadeh" "
‘Department of physics, University of Isfahan, Isfahan, Iran

quantum optics research group, University of Isfahan, Isfahan, Iran

Abstract- In this paper we propose a new and efficient method to simultaneously reconstruct two unknown interfering
wavefronts. A three-dimensional interference pattern is analyzed and then Zernike polynomials and the stochastic parallel
gradient descent algorithm are used to expand and calculate wavefronts. As one of the applications of this method, the
reflected wavefronts from two surfaces of a spherical lens are experimentally reconstructed.

Keywords: Interferometry, Wavefront reconstruction.

Voo
ASb g yiawd BB WWW.OPSILIT Colu o 4 cuwl jliel gl)ls a0 0 dlin )


http://www.opsi.ir/
http://www.opsi.ir/article-1-630-fa.html

[ Downloaded from www.opsi.ir on 2025-11-06 ]

Dyl o5 b oy slgldberars 51 oalis
aslalozair ol 5l asin sl Sl b oplulo

g ] e ol P, Ol <N

N
o, (r,0) =D 8,Z,(r,0)
E M

pleny Lo ST ol Zi S5 Slahezaiz oo @,
Py o] oS gy 1y {81,810 B | L il
254l 5l @y, ol g 0 g el asle (1) b,

¢221 = ¢lz1 + A(Dlexp (Y)

A5 sy S 5l palige sl 595 b sl
sk el ol cal sl oo oSG Tl oS 0l
5 Py o Sedee 4B A s @ =0 Jk
b digdin dmalne (V) 9 (V) bally) 5l 5 40 @0,
DY zoeaps el 6l p calin Uiy, S Sl
Z, 1 pgd dxio 4 odwl Cusdy slazsedg> oyl
o0 Doy s P, sl @ g oad eols jla]
doyl Jolas gl oo CyatS PO
S gl b g 0ad dsle AQy o =0y, — @y,
Ay 032 00l Cends o Eud slacad Julou |l
5 AgDZeXp O NS caslie gl 00,5 o duslio
5 9930 dlrne ([E= AP, —AQy APy,
C ol iy o5 25,5 oo i 23 C iz i T ol
Dgd oo o E Jol Jlade S8y a5 all slaisSs b
@ e C ol ploie 4 005 S &l

D9 iy 23 55 gl JS
K L
225

C=E=22_ Y
oL )

C=JM , M=(E-E) %)

Pry, e )3 S5l 955 oy Lo Boe by
5 APy, bl S mi asks el

St S e oKssls N YAY oLo..{O YO LYY

doddo —)

o | ggeteer o siluil e a5 ceila Lo
O5SL g Sl dz gl 0)50 Duls g uSojlul ol
St ol lp Foliie 35,8 g S35 sla o,
sbare; 0 goeare> bl DY el ous
el N (Sl mohaw cuaS s ol alise
waro snSoail 5 (0] gsSus Se ] ks
e s Slotg Coenl [£] slge s i cenS
9 Olejer il g8 Wlas 3l sl Lo 5o
lap)] gaman (A ik Jlos b (A3 ggeage
s e cpl jo IV-Ve] il a3 5 ) )90
4 5 a5 on iy Wles (ol U slp iz s,
Siloil o @l Ol o plS Sl dsed S e
@wie o gshe Sl eanlish slaggeaes plojen
3ol slaggedeer Guend W0 S (o0 ) (59,5
Gl 1 aie Slodbl Wlg o owie S rsha
2 ol Syl et rioren 5 oo CodsS s
Dyl aes 5L L

G Sl -
Dy 5 P il mis L ozse 90 a5 WS (o8
IAr ool cos® bl g WS e e
Sges Ao 90 0 |, A3l slacal aje laml .ol
» &ly (2 j30) zse g0 A5 lacl by »
soas leolatwl b oS oo o3 Z, 5 Z; slalSe
9 Agolexp:¢221 _¢121 gloel 5B DS mj
u"*"-’ LE TN 9 ® ) ‘) ‘A¢Zexp =¢222 _¢122
olas |y Zj amio o ol zge 56 @95 @, el
e p LGB mss 2 el bowes e
Iyl 2 e Sy sbgldesos
9 M}u ‘»‘5 o).g.‘é &9y u_iu)) 6Lm614L¢>a,.>
alas 5 Sl slagldl ST a5 Slxl l ssoslee
‘5&‘5‘&@&;’3 CAond ‘_gjﬁ‘o u?i"‘"‘ Lng:ULoLw
Slp el (ool oy wilg e Sy
shaasl gbable oz 5l juie lagzgedg.>
Al )0 g eslalezaiz 2 A 0ed e 0ol Ll B)b

slasi 5l et oS5 O Gl |y GB @i e


http://www.opsi.ir/article-1-630-fa.html

[ Downloaded from www.opsi.ir on 2025-11-06 ]

G5 Sl 8 ol o dend gsnly o)W
2 Jol esalice amio 0 sdwl Cawds Azl w20,S

Sl 00 0als ul.u.a.’ x) waa

ouh Sl k$J:>|..\.\ C}‘b )1 6“‘:‘5“. Y JS...;

180

160
140
120

=y
o
o

80

Intensity

60
40
20

100 200 300 400 500 600 700 800
Pixel
elad slael 0wl ales Y o

Matlab sl 5 5 [V w58 Lo 35, S5
A dewle dxio 90y SIS Zleal 58 NS
5o glad olaal jo 58 STl a8 asled (F) S
5l oo pls (IS ol jo amo o ylid 1) Jgl amio
e 9 ()75 S eaids S cS S 4 g b
0 88 S5 5o b aies (T oad ijle pgs 4z
Ol & (1) abal; 5 SVspeme Oy 4 S35 Jol e
S5 slagsatger <SPGD 2,5l s azsa ol
5 ool s ol aad 3kl LS5 LY 5l o
3 jshilen dloads eols lis (F) 9 () oS
Trede 30 @l (nl eeitdls [l sszge lese
Ol yo s oo lis 1) wglaie slalisdl glais b (65,5
Gyl WS mjg o Dol Jlade 2STas islesl

L} ﬁ‘ﬁ £9d Ao JERE% Ml—?tﬁ 9 03l Lg)..fo)bu‘

St S e oKssls N YAY oLo..{O YO LYY

aireS Canie ol Sle 4 b goad (LSS Ay,
i, sS 51 eslinal QI ol sl ol Gy s
S| WENSIPCIS VUSSPl R 4 JROW Ry NS
cwl (SPGD) (slge (Bolas Jg35 bolS o565
RO P PR K OW SO P SRPSRCN R E I AT
K 9 (ki Sl laailele ;0 S (o Sl
@ wlbise o )5 55 b alyl ol sl zoetee>

5 Golwans b1y alae ol jo ool olpgriws s,
S5 e LAl ols 13 anl o0 oy Giales]
Ot a4 bape o @l Al 4 ks Lol
WSl pwie o gohe ) ounbsl slaggeaes

S (o0

e =Y

sas ools lis (V) UKo 50 Sialej] pleaws 51 >k
A=638NM zso Jsb L ;5 ilae aS b .l
0303) gae 5l G 5 008 G5 L pie g
Glded e o yge5] owas 098 oo saulijb L2
9o .Zwl (Thorlabs LBYYW) f = Yemm) 55540
9 00,5 Kippp oooe nl g 98 5l eanlislh 4SOk

Dl se b ()99 bawgs Jol> (JS )b

297) Tse 99 SIS Lasl slinl) 5 dges (90 axio
o3lail 4y Lewly cpl 5o e bl Losjls I3 (Z
s ogd oo Sd 3 pge B b AZ=3mm
S ams e bt |, A5 b ol 5l glaises (V)
e Sone b wibge JuSs 830x 830 Jelis


http://www.opsi.ir/article-1-630-fa.html

[ Downloaded from www.opsi.ir on 2025-11-06 ]

S ySazms -

L sl (A5 Eooager 99 (red QU] Allis ol o
5 Sgas amio g0 JHlam o gl L3l b Ll
sglaleraiz 6,550 L g glael 5 Lasl s,
el oa o0l (LS (ilwdinge el Ko 5 S5
oals &l jhgy a5 auiS oo ..\i.,b odel s =l

RO 60).3)[5555 B2

S Tl
olfialesl jo allie cnl o oad il (025 Gla)ls

gl oBails g s (cwdige 095 S
).Jol} L 09; u)l )‘ A.L\.M.oj u)d.» Sl 0l (:L‘x:‘

uﬁ.iLa)'] 5L 0,90 Sljga xaldE Lzl jo g 6, Ken
Do 6l Lo

&=y

['] D. Malacara, Optical Shop Testing (Wiley, Y3494A).
[Y] M.R. Teague, J. Opt. Soc. Am. A V¥ (Y4AT) 1 £ve,
[*] R.W. Gerchberg and W. O. Saxton, Optik Yo (YaVY) Y¥v,

[¢] F.Roddier, Adaptive Optics in Astronomy (Cambridge
University, Y+« £).

[°] S. Bajt, A. Barty, K. A. Nugent, M. Mccartney, M. Wall,
and D. Paganin, Ultramicroscopy AY (Y« + +) 1V,

[*'] R. Yazdani, M. Hajimahmoodzade, and H. R. Fallah,
Appl. Opt. oY (Y1 £) AYae,

[V] C. Bourassin-Bouchet, M. M. Mang, I. Gianani, and I. A.
Walmsley, Opt. Lett. YA (Y+1¥) oY44,

[A] J. Amiri, A. Darudi, S. Khademi, and P. Soltani, Opt.
Lett. ¥Y (Y+1£) YA L,

[4] R.Yazdani, H. R. Fallah, and M. Hajimahmoodzade, Opt.
Lett. ¥4 (Y+1¢) Yoo,

[Y+] A. Darudi and M. T. Tavassoly, Opt. Lasers Eng. Y
(Yoo ) va,

[*'] R.J.Noll, J. Opt. Soc. Am. 11 (VY1) Y.V,

[Y¥] M. Born and E. Wolf, Principles of Optics (Pergamon,
YAAY),

['¥] M. Bass, Handbook of Optics (McGraw-Hill, Y34¢).

['¢] R. Yazdani, M. Hajimahmoodzade, and H. R. Fallah,
Appl. Opt. oY (Y+1¢) V¥Y,

[Ye] M. A. Vorontsov, G. W. Carhart, and J. C. Ricklin, Opt.
Lett. YY (Y24Y) 4.V,

[*3] T. Weyrauch and M. A. Vorontsov, J. Opt. Fiber.
Commun. Rep. ) (Y:+£) Yoo,

S S e oRadls A YAY oLo.io YO LYY

Lyt o sllas S b Jobes a5 ail oo ko, +/Y

NGV IRVESRIRYA ¢

60

o Data

Phase difference(rad)

100 200 300 400 500 600 700 800
x(Pixel)

Elad slatel jo JSIW zge g0 3B M mer ales F IS
Wy S 5 o @l i e f g b3 s al sleepls

s go i 1) ol ead (B3l g0

Reconstructed D, in z,

1000
500
GO0
400
200

Jsl zoe ool o3kl moedpen 0 S

Reconstructed T, in z,

1200

1000
500
600
400
200

p9S Ese o 3luil goedeea F KA


http://www.opsi.ir/article-1-630-fa.html
http://www.tcpdf.org

