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Generating of structured elliptical optical beams using spiral linear zone plate
Arash Sabatyan and Maryam Fatehi
Physics Department, Faculty of Sciences, Urmia university,

Abstract- Herein a novel diffractive element is introduced which is generated by a given combination of two phase shifted spiral
linear zone plates. This element was studied and simulated under different topological charges. It is shown that an elliptical
annular beam is generated at the focal plane. Moreover, a dark elliptical annular beam is also generated under another topological
charge. Simulation results are verified by experiments.

Keywords: Fresnel zone plate, spiral zone plate, topological charge, annular beams

Y0

] e WWW.LOPSILIT olsg ;0 4098 (po s 4o byl ab allae


http://opsi.ir/article-1-1243-fa.html

[ Downloaded from opsi.ir on 2026-01-06 ]

1YA0 Cpags V1Y

t = expl—iz(x —)? 1 Af +ip,p]
sin(@) —exp(iA) x
exp[— iz(X+a)® 1 Af - ipz(p]>< cos(®)

Cad Oy Soisdas b Prs Pl SDHA

s oo (LS 1) (oo 5e

Silw ams V-V
s plosl MATLAB aoli s 5l soliiul b g5l a8
ol gwas a5 Gl odd (6,8 gile and cpl jo ]
o OB FYVANM zoe Jobo b o8 zge (il o
Sl A MM soe glad g 00 emm SgilS alold 05,5
Ar e boad oS5 ol g0 (Sjglpg )b eizen
T4 oy lal 1) eads oS 5wl go 5 s .l
S by il alpalad S L 10 7T/ 8l s
g ool el ¥ pl S0 5l 5 Vol Pry Pooly b

‘5}‘)"" GLD 4.:9.@.) p.ab; I ‘) od..oi Cawd CJL..:
Sl 00 00l QL"‘"“' VSl JERRW

'W(/u'/\'f‘('ﬂ'/ﬂJJ’/"l “f/'\\“l‘l‘llkr Nm(/i/

I

4

fl)b (e b‘ o p2=26|j‘ A ol f‘;‘a (ewae a :\JS..’L
p1vp2:3 ‘51)"4{0&

Sl oal ool las Y S o oul P

A ol 6>|)Ja e ¢lp ol bl o cal aje &Y JSS
b soe lp o8l bl s was ms be pp =240
pl‘ p2 :3 61)‘ ‘U OM

Sl and ol 5 wnS i o7/8 Ly LA g
W oo Gl e b sle pwae ¥ S 0iS o0

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

doosio —)

Sloligg b (slonls 55 o oo (sladilo 3f a3 8 i3
Sygo A g BT 5B WS po 4 Cas oS L
2 iy e 3 ighige b dnk 5 ol slo
S o sle dil> gl 4 s P s S
US| o 4y o o il (slaligy b 3lp0 sk
b ale b gye ¢ aSO,L [1]wgs oo azle wlo 7z 58
O S oo (Sl glaals 515 e B Lhomn (So
sl Shy ;b 4 o3 sl o (Sol sbhals S
g Wlad S 18 o)l azgi 050 lioS 4 jamis
ol 5o 8] oyl wglate sleasly o g0l sleo s S
o3l b 53y (558l slo Ayl alsi sy 42 alis
G o B glaihe as gl el oSS

Lol 00 43.'}‘6).; u;th'i)L"

oo lw 9 ‘$‘>|Jb -y
4JL°.0 ‘5)534 —Y—‘

St B L (Bl gaskd Sy ()8 sladhie gass
S 0 1) e S e 955 Q]“)s*' By oS ol
ol owae Gl s pen 4 g oS o [ Sen abais
L ool and b S )8 sladlate e .09d oo S
b Sy e &l Ol ol Cel B gl 090

2]y casl )98 gy o &S 5 Djgo ]y )

f(r):i“cn exp[—in2ar?/r?] M

b ailaie gk gl 45 Cenl Uty o eC, a5
ab 4t oS jobilen [3] 1 /2AF 5 cul S plp
S92 g ) (Sl sale S 9 B i Sab b als
G3b sl (Sl sals 5SS ol sl oyl
L Py e gy 6 asePluile slagl;
A 3j5e owie @b 4]y A oo patie |) (SSodn s
@l alr cdide 3 (Soiday Lo [AeeS e o)l
sleose a0 Py O el daww B L 5B Slheo
S 5P Bz e 4 &5 WS e 4 il
9 3t 3B (SuS cel (Sl slaals 5l
&b S (Sl o 4l S 0929 s (51 (SSS

POy s JSS 4 le (oo ) W pate e

Ny

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


http://opsi.ir/article-1-1243-fa.html

[ Downloaded from opsi.ir on 2026-01-06 ]

VYA poge VEY

b. p,, p2=2‘_g|)‘| a )..J 6‘)4 uylf alags LGRS &)ya s
Py, P, =3 il & 5 glp gl alaii o ol & 568

Sy efumlbyl ms A=7/8 L s iy
w0, edalie VS 0 Py, Pp=Ys Prs Py =Y

b. P, P, =2&5|j| 4 )..J 6‘)‘.’ uyls alag; 3 DA eﬁsa :VJS..L":
P1, P, =3 Sl 4 5 Gl (oil8 abaki o Doa 55

S S azms Y

or S B saas SPl5 ely dlie cplye
Tl b3 B8 e 50 cesle oS IS WS
slo a5k paie ol &5 ol Glas ] e dszs
S IS oo adgi (g5 )0 g0,k yamie ol syl
a5 ol Qs eizmen 92005 (o0 G915 5L ol sl
Sran Ak =55 rais 90 Sigdns b e b
e ol Gl Caze 5l oS Cupse Glg e |y ool
ahd e S ol Al 4 s b wos

é; O)Lw‘ S s_i: 9O Oy Lgl"b ‘—g.)‘ w‘de 9 dﬁi““‘})i""
2l b alEal] s el Ll & b les

usle canllae (g5le ans

&=l o

[1] H. E. Hart, J. B. Scrandis, R. Mark, and R. D. Hatcher,
"Diffraction Characteristics of a Linear Zone Plate*," J. Opt.
Soc. Am. 56, 1018-1023 (1966).

[2] Arash Sabatyan and Shima Gharbi, “Generation of double
line focus and 1D non-diffractive beams using phase shifted
linear Fresnel zone plate”, Optics and Laser Technology 69.
65— 70, (2015).

[3] J. Rafighdoost, A. Sabatyan, "Remarkable ability of spiral

orthogonal zone plate in generating various focused optical
vortices," Opt. and Laser in Eng. 86, 275-280,
(2016).

[4] A. Sabatyan, J. Rafighdoost, "Diffraction Characteristics of
phase shifted orthogonal zone plate; 3D focusing properties,"
Opt. Quant. Electr. 48, 229-232, (2016).

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

ann(‘H‘HHH”’|||||HHHH|1 AW

{

LT L

b e b g — ol 4 eas (b s @ ¥ S
P, P, =3 &3l 4 0ads

&%
UKt o ond oy (sl wie ol p3ilS bl o Ba

RHPRWIFXIKS uL\MJ ¥

G oodd b gwae Gly el bl e Cul ae af S
oad (Fhb (puse slp Ol bl 0 wad @b pp, =205
P p, =3 sl

cs“li‘&:’.uﬂ &b wyp -Y-Y
S ed 5l eslatul Looads gl a4l sl owae
O JSo Joo Glanz cou dliylejl o 5 Ol ol
odd (B3 ezaiid S B (o8 — padde s Blie 5o
Ol Sl 255 oald 2Lk 4 6355 95 oS Sl

S ol b (KeST pwae SOl 5 e o eSS sl
sl 00 oolanl e

L1 [ e
oD
He-Ne Laser
= 1

Gmli.ziu)‘—! Ol 0 s

L dged lp  ab cud cCd hwy 9 Sod e
&l Sl =l A=rxl4
Sgdue samlie £ &y Py, Po=Yy Py, P, =Y

.“

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


http://opsi.ir/article-1-1243-fa.html

[ Downloaded from opsi.ir on 2026-01-06 ]

VYA poge VEY

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

YA

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


http://opsi.ir/article-1-1243-fa.html
http://www.tcpdf.org

