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Photo thermal effect of unsaturated polyester at He-Ne laser beam
Arsalan yadi, Hamid reza jafari, Hamid reza mohammadi, Mahmood soltanolcotabi
Isfahan, Isfahan University, Department of physics

Abstract- In this paper the photo thermal effects of the second harmonic Nd-YAG laser on the optical properties of an
unsaturated polyester medium is investigated. In theoretical point view variations of refractive index of medium due to
pumping laser induced temperature distribution pattern have been considered. These variations change the phase of He-Ne
laser as a probe beam and hence change its intensity pattern. There is a complete coincidence between calculated intensity
pattern and an experimental result is observed.

Keyword: Fraunhofer approximation, Huygens principle, temperature distribution, variation of intensity pattern, variation of
wave phase

A td

Db g yid BB WWWLOPSEIE cole o a5 caul jlael slls 5)go 4o alie oy


http://www.opsi.ir/
http://www.opsi.ir/article-1-705-fa.html

[ Downloaded from www.opsi.ir on 2025-11-06 ]

48 1
f(t)= (1+;§ o pSin(@n+Dat) ¢

e oo 458 s 1 (D)

Jhw Sy 9 Z sl jo 535 b 28,5 Sl o
VT oo ls Les (6o3I1 (sl Xsbiwly o

T(xy,t) =

2aP,, J't f(t) y
0[a2 +8D(t-7)] ()

e*Z{[vax (t-0)P+y?H[a%+8 D(I*T)]d .

CeaSS upe lp b Jol alex 385 a5 s L
:M)IQ‘L:.:;“

on
n=n, +8_T lr_o T(X,y,1) ®*)

ol I3 L il lase sole culSs oo NS
(#) adal, ;0 (0) alayly 5l ool Cews a4 sled (54Xl
Cewd a1y dase 50 0ad ooyl CulSl o o (56X
38 50 oo obom! Sl yuss YU alaly 4y axoi L '&’-)515“

By el 1 Oje0 4 e 5l (6 000 zoe

(X, y,t)= _(n + |T oT(X y,H)L v

Fp g dolee Lol el e Job LQ—l 4o as
Dy Al 5 Dygo & (598 5
W)

ik
e™ eik(x2+y2)/R(z) y
z
1+ ()2
Zy

E(x,y,z,t)=E,

o~ (v WA () gig(xy 1) g-al

O o a5 el bazme 5l (30 gy dolee (A)Jse 3

W(Z) 5 g5 ez bt sl R(2)e L) oo Z.
I¥] asl o 955 yoS o3l

VEEY

St S e oKssls N YAY oLo..{O YO LYY

doddio —)

CaSl o b (haemme Sl Gueblies xSl 55 j50e
30 S b5l ol sezg 4 cel a5 S leSs a8
Sl e ek el 0abige (599)8 Toe A
Clogas cwjp b Ssdoe bame 5l (25,5 5y
Slyads Jolos 0 05 0 g0l Lazme (olo )5 5 (S
O dlie ol o cSby ol 6oy sad sl
Goe Osmpseld )5 65 Dol oS Dl s o) 2
U casll oy bogldl e pul dy e S5
@l sl JeSis 5 LoyS obml 5l 5L &S cSless
o st gn 6l Qdr dbuly 4 b o

D oojls oo b NA-YAG pgs Sialon

ol buzxo jo Lod 29395 dolro -Y

Lol bumme S p0 Lo mjss opos (IS 5k
JJT‘SQ Cawd s ) J.wu‘)mo aJolas )'| oolaiul

TCY _pyer(ryy-vvT(r, t>+;Q(Ir HO

p

2 LS iy cape DE—— T 10 a5 ()Jses

p
L0 Qg Jbw S Vg lasms oy ple)S cud b
Wibse bame jo (B asiix 5l L6 ol S (65,
Iyl

5 e llyd 9,8 Bld L

T(rt) hoo=0,T (r,t)[o=0

M
T(rt) | we=0T(r,1t) |y=ioo: 0

gy )yl Djgo & () dndar (8T A 0 L
6‘)L> 9 04 4.]5.)«0 = C))ya a 45‘5'.»9[)’ @Lw L’

av [ —2(x +y )/a ]f(t)
PCp )

Q(r.t) =


http://www.opsi.ir/article-1-705-fa.html

[ Downloaded from www.opsi.ir on 2025-11-06 ]

gy S ol e cl S a4 a3y 0gd pe 0ulS

b ;o 2lb)S zoe oy Gl cui g4 Sal Y IS

e mbs -F

p9d Saaler 5l 6in oy (nl (225 owin Slp
Hvee MWls 5 wglS alei b e 3 Nd-YAG
3 W)l b 0 [Sen pwie S abws @
B Fetle So B a FIS ezl lalaise
(ol OYY)T 50 Jsb (slilas a5 (Canl o0y o0l
syl jshiie 4wl YoM Qe cype sl
s bl ams jo g il dy e 5o ales 555l
s Slr S Pl o cSlEsl clss
“poeke 55d) Geipaele jid g Suld o8I DS
s (OIS (pdz 4T g il e )5 ()95
S Ko pwie SG a4 1) g bl e
U s 038 Jome o aize, S gols 18 L g eo)S
a5 e oo GVl 2l g0 4 Il o
Sad ool Ol ol sws proly 4z e Lo
iy 90 g8 0aidlSs G 3l eolatul b (04 oo plox]
bome B @ Gilse Djge @ ]yl 5 Ao
clin 5il3 S5l ool by s ol ooyl s
5 0 obml Ol g ooged Bl 1) Lied oy
S 5l SaT Aoy 4 1) s5impaale 55 Sad 555l
035 —psele Hid 9 Sad Gl Al esaline w3 S
oS Al Yo ClidS 5l ey g 0l LSTs oo S
S Sl ookl b izres iy Sl <l 4y ol
) stes §p (Ol 2 pelas Cohl LSSl jobins
00,5 gie Sglite (W58 93 Sl 4 (gmye Syge @

iy S ¢ Sad o8l Ol ol 56

VEPY

St S I~ oKssls N YAY oLo..{O YO LYY

e SR s g iSgr ol I esliul b
oolaiwl b laoes 51 Z alold jo loss (o5l izae L]
:[V].\JG@ Cwd &y 3 bl

E(x,y,2) = _ g2z
o @
[JE(.y, Dekexemizgy'ay

R R I IR IR T R IEPRE
slxl MATLAB 151 6 5 5l eolital b 598 Slwle
oo”T MUK 50 00l gilw s Sols 65l g 00

s 00

ezl ead 4 b Sl jeee 5l e 55 95 Sal (65801 IS
0=, Hz sl el &

BV Gl a (@) alaly JISl alons L LagSl
Cawd 4 (1) alal, jdmme yo ol gols 13 g asl
5 o b il Sl G pus 45 sl 53 45 03 lowse]
bl ool azs 5 a5 1o ¢ ake S—$c~o>& e
Oliae a5 040 o alaxdo sael Caws 4y slagSIl 4 axg5
Gl & Cumd Sy dil> g 635 e Al 0 Dud
S b oSl aw alie b e Zul i (25
e 5l Gyme $p (95 dgte b 09l oe oualiv
g a8l el s ool olaas badl> ol (g 2 ogdle
A5 b iren D9d o0 FSEsS Sud @y 5oVl
el )3 Jlow & Ces 2le)S o0 Sl S 585
alee o MIKS Spge @ Sud 65 X
(Gl onds a8 o B liol, o Xjeme)
@ S (2lo)S Tae Sue e RIBIL 358 00 cnalin
(Esly 0 o 51 VUSS )3 pgmr g p90 pglad) lasome
sy Gy Sl Connd 1) 053 0, Suds (555!


http://www.opsi.ir/article-1-705-fa.html

[ Downloaded from www.opsi.ir on 2025-11-06 ]

o 4 osle 5l jgue 5l (9 poale 5 Sud 65510 S
ol S g adgl cdale pgo SO gl oole l3l @ cenly 4
adel cdale

2 dpen SlSl lzme ol 58, b &S pl 4 4z b
Sl e 505 a5 s b Jokes) sy oo Gl )
G50 )l pae sbml W (laree 5o 2beS e
Cass i po 6Nl o )l pae cel dae gleo
bezo 5l 6900 O9ipsade 95 p 5B s 0 g ane
Gl o )l pas ol cel diis (pl a5 08 oo

D9b (o0 98 —peele Hid o8y Dol

SrSazms -0
(o0l LS)L'*’ Al DA dbﬁi”) d)bq @L.: MLM L
2 edal Cass 4 ol sl o ml

ol Ol o9 aS Bllad 058 o samlive ((olKisle;]
Godsay 13U sasms lis aliws (pl 0510 0429 gl

26 a0 5 o (Sl olss 2 oole o 6 53L,8
bl g0 oole 51 (5300 5 Ll 0525

&l

(RIA P. Patel, D. A. a, and P. Patel, Photo thermal Science
and Technology (Chapman & Hall, Y447),

[¥]. R. Gupta, and J. A. Sell, The Theory photo thermal
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