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An Investigation of Nonlinear Refractive Index of Blood Glucose and
Iron Ferrene Compounds Using the Z-scan Technique

Fatemeh Shahini, Abdolnaser Zakery, Mojtaba Ebrahimi

Dept. of Physics, College of Science, Shiraz University, Shiraz, Iran.

Abstract- We have investigated nonlinear optical properties of blood serum using a continuous wave laser at a wavelength of 532
nm. Utilizing open and close aperture of a Z-scan technique enables a measurement of the nonlinear refractive index of blood
serum(n,). Our results show that n, increases because of increasing of the glucose content when the iron content is constant. We
measured the refractive index of this serum using Sheik-Bahae’s and Z-scan models.
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1. Insulin

2. Glucagon

3. Hemoglobin

4. Myoglobin

5. Cytochrome

6. Peroxidase

7. Near-Infrared spectroscopy

8. Optical coherence tomography

9. Polarimetry
10. Fluorescence
11. Dhinaa

Sl oy B WWWLOPSILIF colu jo aS cuul jliel glls g 90 ;0 allas oyl


http://www.opsi.ir/article-1-1758-en.html

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

Oyl Sg9d (5558 5 (cwdigs (S ed 3l 5 ) Seigisd 5 Sel Guil S razmiyg Conn
WAV Goge V-4 ‘Ql)'il Gl ol oRails

son] Cady yiog Se Vo gile g SiS5 ) ool

5 e &0 heg a5y sjlabid Jse)d
b e B s cal sael canns [0 il Sen
oo (nl wesge pla 1) 5t b ST s eads olxl
Cle S8 ] ol by o s Ol

4XAD
(x249)(x2+1)

T(z, Ad,) = 1 W

z . . . .o
5x:gsgs]4>ﬁ‘-}l-";:-:~Aq)o alaly gl Ho

Two?

boablige (ol oSl @l by JsbZo = —

A,
Ny = KloLesy M)

1— —alL
Ly = Z X

Lgals o oad aniys lyie & lo = — ]
0

2 O‘ )° as’

Sre b edr caye Ole @ ay Jolo Jsb
Mgl oo

S5 Azl g Sy

ST OIF 4 6995 OlF Gl a5l sl b
Lohs i curd omyp Co8 sladises sl
).m (5‘)-’ w‘ 0du AML’Z.A u).a.ay).u Q?"b )‘ o.)l.a......;\
ud.> w)..a fal.‘> )lS)o IR )5-) (5[-@4—‘3&0—’ )‘ raqu

Al oals wles dlflos & g0 4 o>

Qs A9, Jloged j0 e d Oax Sl o sl sl

Soged (ol Fed dal, 3ub dadises odal Cawds

4. Knife Edge

ary

o ol 0 8Ll 0 4y (5700 IS gy by
a0 YV glos jo g ol bole o9 4 Jolowe (pl
S s DSl akds O ooe 4 o Ksile
il 4 ¥ o)leds Gyme 5l g See YO+ (ygmslysSil
S Ioase o, il a0 YV gles jo 4 0l asdlsl
2 5 (aginhy iSoml) grimciabs olfiws s 4 a5
Ol 6o i lade aldy jlegl £ov zge Jsb

A oJ.S|5>'
Py Sl FdgSee Vo vgam S8l ol sl o
o angs Glucose oS oasmo yiaSly wd e V g 0l

3OO |l (NSt I POV PRV L IR ¥ PO S0
31 e Jsloxe ol el 0 4L3] o yes 4 (GOD-PAP

o Ll daz,0 YV sloo jo wls baloee o950 4y 4l
Solee ol pl acs 0gd o 4sSSl 4B Ve Do 4
giieb oy dhewy 4 &5 Sl (K, (S)ge
dndon fogl OFF zoe Job )0 9 (egighy i)
BV P IS VIR CERA RV
30 8,8 8 Zg,l> uLow LW oslel G905
@ 1Ses guie Sl e 5l w3 B0 Ghe) 02
Lad (galold )0 digad 5l 00,5 joue ;o5 .0 00wl diges
o3l Ly SAT Sy (gabisy & SzrsS 543, 5l 690
L sogs aiwgn 5 5l Lialesl opl jo od 605
Aols | wse Sy Lawgs a5 jiegils OYY zge Jsb

oolaiwl codls 35 peie diged (59, » yowilw O.Y @9315

vow . . .
Y.AX Y. (Cm—z) 3958 He adl Dal cl oal

Sogden V Cualies b 5555 Joho S 55 gai il

Lg ))J JYy 64&}.3 &ng L5°}‘“'\3‘ Cewl oul ool )‘)_9

1. Colorimetric
2. Incubation
3. Spectrophotometer
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