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Perusal of Nonlinear Response and Spin to Orbit Coupling in Interaction of
Ar® Laser Beam with Ag'/Na’ lon Exchanged Glasses

Ali Akbar Ahangay®, Ebrahim Karimi?, Hamid Reza Khalesifard®
Physics Faculty, Institute for Advanced Studies in Basic Sciences, Gava Zang, Zanjan, Iran

“Department of Physics, University of Ottawa, 150 Louis Pasteur, Ottawa, Ontario, KIN 6N5 Canada

Abstract- Sliver ion exchanged glasses have been irradiated with focused Ar* laser beam. Polarized microscope images show
birefringent properties for the interaction region. In a pump-probe experiment a He-Ne laser beam has been used to monitor

interaction region. It has been observed that the interaction region can couples the spin of a circularly polarized light to
orbital angular momentum and change the topological charge of the probing beam after interaction. Interaction region acts as
permanent spin to orbital angular momentum coupler depending on the absorbed irradiant energy of the pump laser beam.
This is a nonlinear process.

Keywords: Angular momentum, Spin-orbit coupler, Nonlinear process, Topological charge of light.

1§14


http://opsi.ir/article-1-198-en.html

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

Wil |} o Jloie s e | o] a5 L=12
636 Az 5o SuSS sl aSy b g9 ol V] sty
55 olgfmd A5l L] g g5y 50 5 Aiied g5
Jop by Lwgie ol cas byl 4 cakie

el g0 ol a0 Ao L ol gl Sin g
8—20(E*><B+ExB*):ia,g_20(u VU —uvu)

ul® »
2205
alox 90 Cenl g0 6 00 p Jwmiliy aals U T o a8
Syl Slagly AT a4 bgrye g iudad I i o

AT Gl ol Uy ks g ;5T alar g i

/

+ak gy|uf

z+a)a

N>

N>

AV 8L Gl Siing oy (mle (Somie (V JS0
IA] g5

8 ol by oSl 4 wleols plis o iolesl
yogil olul o Slailsle JSid 4 e bbasgd
Sig oog bl podle aasges ool L1+ 4] cudl s
Slugly Gals Saus cas pler sl (oS
S Syge a4 Y] st 5 sl GalSS 4y il
Sl S 8l e sl 1y gz Shae ST ool Jua
0,05 glad o o] j0 a5 e S ladigel b5
Sy slagld Gl il 3B 30, AL

] el w2lg> gl 0old jaue oo (ol ‘|i>

0.|i>:co{@}|+> '5'”{5(2 )}Iﬂ e

2r2

1(r, 2 7z
.5(r)=50 1+E 21le ™ -1

r

ol yo 4y s  StwVlgnl g sl S 5,9 sl g
iian yiahly cnl o S5 Jelge galoa 5l aSo)l Gl

AR

et g oSl AVAY oo Ve LA

doddio —)

ez Sl laeydgl (S pSUles Sliogas
Sgsw Glye 4 alS Coge a5 el LYo salox
Syge LB o pzge g fige SlacudblS @y )98
atd H55UsS sloisy Ol yo ¥V 5 3 angs
28 Sl pare slahy, 5l (S g Jobs dadiges
bol> Sew 53 slagg b onSiw 3 slagy o
lediges )3 WS e plol Aded iy ;5 a5 Wisdi e
ol oly diloads solel iy cilS by, 4 aS
Sbaiges maw Sk 5l [F 0] cul sas sanlis
Gl Wgdioo 28 sl ASean )3 ek (e Jobs
s s At cose il RS ea
(bt e wnlp poyp sl 5 (Ko [Pl e s
e =l (Sabldz s g (S5 S
S ey aibie 5| ()0 slopgs iy 'STOC
o bbby xS loal 3 (6551 (JBs el

L;‘¢=.'> salss T Gllb S k_i».».».».ﬁy
Dgd o By S j:rXS slagly o8 > olail JB

(;5).> ‘_go)'b.i\ Egoxa ‘Jf 6“‘:‘.5‘} ¢',5).> (_go)'l\.\.':l
ol L (518 ai) (g5lan 968 ((S18) (Sl Slagl;

S
59—

:)‘l\.\.:.'i)L‘».ca\S
S = 2uo ZIE —igy )E A"
ZJ'E —irxV) E,d°r

2,uoa)
4 SSAM (el slassly o8 > o5l Ses ke 4
Loy (Ol bd) g Olaee lop Cools
sl CeeS Cpl a4 oals sols plaisl polie 0l o0
Sopls shd dlpo,=11) S=0,1 L s
ol (s i g0, =0 5 5,5l 5 5,8
S alas sl 4 55 COAM (glaly S >

! Clustraization

% Photofragmentation

% Spin to Orbit Coupling

* Spin Angular Momentum, SAM

® Orbital Angular Momentum, LAM
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