[ Downloaded from opsi.ir on 2026-05-30 ]

5 Sl LS et g ey

s s, ) oS aemdled g ol ! SKdgisd
(0’"///' Oyl Sbgish (5,5l g (qwdige
W oo s oSl
s
BN I PR IS+ ’
QJ" U)'ef . 0'0/
VYA pegs 1510 U’U””w’

o 35 S 50 ool 9929 4 (9L Sl o pib b (g puz g0 Syl
T Slgd s dgmums (2 (S (a2
230 ¢ Do oGNS« 3d g Siy|  mridigen 09,5

% .a -
rezvanijalal@malayeru.ac.ir

S 38 L ol n-oligr 5B walide la alad (b 5 (Jgaro cuo¥ b g ghi-poale y5d) 5gi LAl dllio cpl )0 - ounSx
I 50 (5l 0590 CanSld g o] S99 Ay el Jlatdl I Lib o9ld olod @398 0 T (o0 )8 By boj] Guiixi 3590
byb glyls a5 2 @Y 51, 595 g &5 (0 Joo (puubliog piSIl pzrgo SO wiilod gl (Sooyl o ol 09 (o0 Jaitino
35 0 Gl o pd A5 HidS (o0 L (Bl 3T ludline il y oo Jslio 08 5 43 9 05,5 Culud wiubl Jols A5 1s il
Al (o0 I9p 51 paS Jlaid] dwd CanSl o 1o Lo 51 50 (g Gyl Igh CanSClh o 8 5l 5508 by - Ug U aled

23,8 Ty YL Cdo b 1) Jxidien (61315 oSl 36yl Glgi oo (Folw 4 halojT ol b

P o 5L5iLAO ubé‘; ‘L)L‘q “JM ul‘jr’_ubﬁ" )lf o)| A.JS

Wave-guiding Process with Periodic Refractive Index Induced in a
Flaming Gas

Yahya Negintaji, Masoud Rezvani Jalal”

Department of Optics and Laser Engineering, Malayer University, Malayer

Abstract- In this paper, light propagation (He-Ne laser and a simple lamp) within periodic flames of Butane-
Propane gas or natural gas (methane) is investigated experimentally. Periodic temperature distribution induced
by combustion leads to a periodical refractive index in the burning gas. This periodic optical medium behaves like
an electromagnetic waveguide and conducts the light to the upstream screen through layers that have total internal
reflection condition. Experimental observation shows that refractive index in the center of Butane-Propane gas is
slightly higher than that of air, but in the methane, refractive index of the flame core is lower than air. By this
experiment, the refractive index of burning gasses can be found easily with high precision.

Keywords: Flaming Butane-Propane gas, Methane, Thermal gradient, Wave-guiding.
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