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Multifocal photon-sieve with Bessel-Gaussian distribution of pinholes
1Seyed akbar hosseini, 2Arash sabatyan
Telecommunication company of Iran, karaj
2 Department of Physics, University of Urmia, Urmia

Abstract- In this paper we try to use Bessel-Gaussian function to create damping oscillating distribution of pinholes in photon-
sieve. This function concentrates the density of pinholes in some Fresnel zones and vanishes in some parts. Thus, by preserve the
phase distribution function, a kind of spacial filtering exerts to modulating the diffracting beam in desired way. As the
consequence of this modulation, the satellite focal points will be appearing in direction of optical axis. Experimental results in
coherence imaging setup with input plan wave confirms the initial assumption.
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' Optical modulator
¥ Fresnel zone plate
* Fractal photon-sieve

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


http://www.opsi.ir/article-1-1173-en.html

[ Downloaded from www.opsi.ir on 2025-11-14 ]

VYA (poge VEIY Olnl Sigisd (5 )skd 5 o

0.9

Normalized Intensity
= o = (=] f= =
W B L o 9 >

o

0 B L K
700 800 900 1000 1100
Axial Distance(mm)

1200 1300 1400

&5‘)—.’ oo Lo (S DAl 2259 §9—s G)L.uw VIR L

0=F sl cpuzalais g O=A

0.9

e o o
= = o

=]
'S
T

Normalized Intensity
o
o

0 i L 15
-200  -150  -100 -50 0 50 100 150 200
Transverse Distance(micron)

Ao Jas ‘L_,,_LA 05l o, DUl auje go0e (gilwand D S

o=y 6‘)‘.‘ u—*—"“—l"“ 9 a=A 61)-.’

Sy b ¥

plil (sl Slas oLd g5, 2 (SS9l bs,y 4 YT+ -dpi
GaAS sal> 5 25 55 b palojl s lz iales]
Al plasl 0SS Gloaezr el yiegil PYO 9o Job )0
5o o cdo VYoo LA alold 5ICCD iyl alwsg 4
Slm ol sl 5 625 el e ke N Jols
&8 Ioged g ypoal £ UKL ol Jlo)l el & ol

VIS 5 ol G9ilS samis 18 (025 (o8

S8 b il 58l 5 Lames o o >,k slaaiged

Ao o HLas 1) 0= A diged sl 5,3l sl el gas

S il IS et 9 K938 g Sl il ST reges 5 S

0=F O 0=A @ons )b sloaiges:) JSo

6f

Density of pinholes

(8}

0 10 20 30 40 50 60 70 80 90
fresnel zone(N)

Ozakaii g O=A (6l aiee bt dadijs, aoje8 JB> b Y IS

o= ‘_gl).g

0.7

Normalized OTF

O 1 L 1 1
-150 -100 -50 0 50 100 150
Transverse Distance(1/mm)

pezakais 5 0= A (gl atee b lovigy (Soy) JED! o ¥ S5

(’.=?Lg|}3

ava

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


http://www.opsi.ir/article-1-1173-en.html

[ Downloaded from www.opsi.ir on 2025-11-14 ]

1YA0 Cpags V1Y

Sl 3T e, Y LY o )kl slanygls cus

A S5yl Lol o5ils

P 0= A dges 5,Ladl slangils ooy Gab goj5 paad A S

@d Z=\V-AY € Z=Y- 0 Z=AVF @ 90 J—olsd

loa= o

[1] L. Kipp, M. Skibowski, R. L. Johnson, R. Berndt, R. delung,
S. Harm and R. Seemann “Sharper images by focusing soft
X-rays with photon sieves,” Nature 414 (6860), 184-188,
(2001) .

[2] Giménez, F., Monsoriu, J. A., Furlan, W. D. & Pons, A.
Fractal photon sieve. Opt. Express 14, 11958-11963 (2006).

[3] Sabatyan. A, Roshaninejad. P , "Super-resolving random-
Gaussian apodized photon sieve,"Appl. Opt. 51, 6315 -
6318 (2012).

[4] Sabatyan. A, and Mirzaie, S. “Efficiency enhanced photon
sieve using a Gaussian/overlapping distribution of
pinholes,” Appl. Opt 50, PP. 1517-1522, (2011).

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

! Laser I

632,8 nm

0 H
-0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8
Transverse distance(mm)

€l 0=F B O=A @ g slym Jol 95lS g ¥ S

0=F sy

S5 Az -0
gl slaal ;o e Slog 3g) b (owgli- oo 20565 &b
45 0SS e Copde su |y B mies bl diges

see dlaiel o S9ilS mase8 (SHb s sl ] Az
Ol 1 @S 9 loges anglie b o oo (S
Dy 4 O 2 (gl S S48 5 s
3 d9dem Ll (Lol (eilS Jo=> s )ledl slaggils
Ll oos a8 )F las o 0=A ol o b a5 (gldigad
Slasi g o510 Bblie yo Ladijg) jtin JBo 4 4z
S 5 Sl alite Lagygls’ g58 STyt 3blio yiaS

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


http://www.opsi.ir/article-1-1173-en.html
http://www.tcpdf.org

