[ Downloaded from www.opsi.ir on 2025-11-12 ]

.uu

\WWAD ooV F-1Y

23" Iranian Conference on Optics and Photonics and 9™ Conference on Photonics Engineering and Technology UT‘,{_./;AZ},

; 1 (U Ol Sigisd (Gslid 5 (smiite hAS et 5 Sisisd § Sl RS ey 5 Sy S
65 % 4 " 2 W w s = L=
s ‘///7 e Say oSl =41
L:” /i’;‘/‘l . = 8 =
-y — -_

Tarbiat Modares University, Tehran, Iran Tarbiat Modares
University

January 31- February 2, 2017

lorgs L LSl 5l o3 (laume il )0 (2Lad p9d STalod udei 55k (o)
T oz gay Jholgd 5o glasols 1 yo

M Iy Alies 56 34l

ol el by psle oS Edloams olEils (S b suSisla-)
ol el by psle LaSs o lams olEiils (Sl ipgls 50 Y

Jiolgd 30 Lo g o0 0unoli (5595 45 (2L (sl 90 jLid b Sy s 51 ygue I oy S 9 Gugaed (698 4Ky yk W b — oSz
Alold 90 1 Lo Juolgd ;0 (ridpad 0ingS (3l yguai-095 iy b Wl il oy cul @ g0 4S5 LSl o 51 padeie
Trb o i ojlail 4 £ 50 (lmlr SO b Liie @ JLS e led Touzme 35ds0 ounol gl Juolgd 45 gy 30 (o gl
il D9 g0 oukmols oglie &) abold 45 gy 55 o3 Soudlim o 9 9l Alold 55 ilao Juolgs 5 cogdlay Wigidsn 3l los andsl 29l
! 50 3l pb (2Lad pgd Sales uilgi lgi (o0 oy (nl 4 B9 o0 Sl (6595 P il (LS e L Lt addgl 25b lin (b
T ogdli- gy Juolgh 5o a5 glaals B o (slo y93 (sl ylis b 1 Su33 oliwe il 35 (Uid pgs Sialad dulgi (5,5 (o 4 Allie
4 LT glli-aay Juolgd 30 (gloygs sl Lislu 1 oo 0uiST y Zgo agusr 3L g ol Ol yuuds HI5 (] 30 .09l oo AU p3 & g o0 S

Do g0 4yl Ll olid g Jlas! o299 (b Jlin 3590 30 outal Canwids L § 0 525 (o0 558 (o) 2 090 Jwardl

el pos Kialan ass sy Lolsd sl 31aSu5 s ol «sys8 ecslos sl Ll —odly 015

Theoretical investigation of the spatial second harmonic generation in the near field diffraction from the pure
amplitude periodic structures at their quarter-Talbot distances

Davud Hebrit and Saifollah Rasoulit 2

1-Department of Physics, Institute for Advanced Studies in Basic Sciences, Zanjan, Iran
2-Optics Research Center, Institute for Advanced Studies in Basic Sciences, Zanjan, Iran

Abstract- In the passing of a plane wave through a spatial periodic structure that we call it transmission grating, the intensity
pattern at distinct propagation lengths can be reproduced as it was just after the grating. This effect is known as the Talbot effect
or self-imaging phenomenon. At half-way between two successive Talbot distances again self-image of the initial amplitude
pattern is produced but with a lateral spatial shift. This kind of image so called as half-Talbot image and its location called as half-
Talbot distance. In addition, in half-way between a Talbot plane and the nearest half-Talbot plane we have another spatially
periodic intensity pattern in which its period is equal to the half of the grating period. This kind of patterns is known as quarter-
Talbot image or sub-image of the grating. Sometimes, this phenomenon is named as the spatial second harmonic generation. In
this work, we will investigate by theoretical details the spatial second harmonic generation in the near filed diffraction from pure
amplitude gratings at their corresponding quarter-Talbot distances and the maps of the amplitude and phase of the diffracted light
beam are determined for different transmission gratings.

Keywords: Periodic structures, gratings, near field diffraction, Talbot effect, quarter-Talbot distances, spatial second harmonic
generation.
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