[ Downloaded from opsi.ir on 2025-07-15]

PEL SO R S e ¥ A TS T aES Lo IN
I 25508 A e oS rra <X
S5 pgdliI — 45, yagiY N,
24" Iranian Conference on Optics and Photonics (ICOP 2018) and

' b
9" Iranian Conference on Photonics Engineering and Technology (ICPET 2018) )/ ﬁ’p”
Jan 30 - Feb 1, 2018 - Shahrekord University

4 w95 oo 3l Glasgly AT JUG! 51 H0 @der wyald sl 2 lule
o ssklu

OdS g dezs g (comee colo ool ulie Ao

SN g 03l 02 35 p0 &Sy (Lo (38,5 a3 50 b o3l 90 ol Ko b (gl - SV Zgo iSon 1 gl (o cAllio ()l jo— oS
o b Sl (bl gdlolae Jo a3 9 A1)l 052 35 50 (Seitkeold L o yod (Fg i8Il (Sgithuold larl jeliso (ol (62 e (o0 ) (5518
Gy 2 g owlwl dolro o 5l oolisw! b .oms i o0 89 (owlw! (galdlro jo Lol o 1) (6518 BT Wl 51 pimod .CB 10y pudles JBs
ST 59 Slasi 4 (55l 90 (2Ll o 4 (e WS doluy &5 aBd oo LA g Al [y oo (SO STI (6L 10y sialad
(Lo S 53 1) (gl gl AT (cogilaS s cdier cinb (5 S0 Il b (31957 s 45 sl (3T i (] tpo o 31090 o0 Asunly Z g0

D903 gyl |y Z g

CI upd ey S e IS 2 i oglS S (e b o] St sl alSS Ul 56 sla T o3l oS

Shift in the Atomic Absorption Resonance Frequency Due to
Transfer of Angular Momentum from Laguerre-Gaussian \Waves

Somaye Abbaszadeh, Saheb Samimi and Mohammadmehdi Golshan

Physics Department, Shiraz University, Shiraz, Iran, 71946-84795

Abstract-The present article is concerned with the effects of phase damping and the motion of atomic center-of-mass involved
in the interaction of a Laguerre-Gaussian wave and two-level atoms. To pursue this aim, we first present the total Hamiltonian,
including both the electronic and center-of-mass Hamiltonians and then proceed to solve the corresponding master equation.
To this end, the phase damping is explicitly included into the master equation. Making use of the solution to the later the
polarization and, consequently, the corresponding susceptibility are calculated. We then demonstrate that the resonance
frequency in the absorption spectrum, the detail of which depending on the transfer of orbital angular momenta (i.e., the number
of vortices in the wave) suffers a shift. The present article, therefore, suggests that by a measurement on the absorption
spectrum, the number of vortices in the Laguerre-Gaussian beam can be determined.

Keywords: Absorption Coefficient, Angular Momentum Transfer, Interaction of Atoms and Laguerre-Gaussian Waves,
Motion Of Atomic Center-of-Mass, Phase Damping,
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