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Abstract: Nonlinear optics to study various phenomena inctviihe optical properties of the material changethe
presence of light. Polarization of a material systtepends non-linearity upon the strength of thaieg optical field in
this mediums. The Z-scan technique is the bestadetiat by this method we can determine nonlingaitical properties
namely, nonlinearity refraction index and nonlingaabsorption coefficient in the present of higteinsity lights. It should
be noted that the advantage of the Z-scan methaal tire other methods is, that by this method caarahéned the
nonlinearity optical properties with precision asichultaneously. We were determined the nonlineftacgon index and
nonlinear coefficient of 'PbS' that suspended éolabl by coding in fortran environment.

K eywor ds: Nonlinearity Absorption Coefficient, Nonlinear Ogdi Environment, PbS Nanoparticals, Z-Scan Teclaiqu

1. Introduction

Different factors cause waste of light in differentthe refractive index and/or absorption coefficiesu, that
materials, such as light scattering and dispersiolight,  determining the underlying physical processes pitefsem
light absorption. Usually the light absorption igedto the a Z-scan is not in general possible. A series agt@ns at
existence of impurities in the material. Also, doesome varying pulse widths, frequencies, focal geometiiés.
structural fluctuations in some specific wavelesgbecurs. along with a variety of other experiments are ofteeded
Coefficient of absorption of matter for energy atbeal by to unambiguously determine the relevant mechanisms.
an object to the total radiant energy it is defired the In this article we use high intensity laser lighd t
object. Scattering of light due to the change & light, determine the coefficient of absorption of NANO4es
toward a beam release by the heterogeneous witlhdek have used PbS Vine leads to nonlinear optics faicalp
and irregularities in the material. For this reasthhe environment becomes an environment Usually in eptic
refractive index and absorption coefficient in trewview nonlinear absorption is associated with nonlinadurfe are
article finds that the importance we in this agitiow to different for measuring refractive index there Like
obtain the absorption coefficient based on the PbRonlinear interference[1,2] The degeneration of edav
nanoparticles Z-scan method. The Z-scan method hakase and combination[3] The incorporation of the
gained rapid acceptance by the nonlinear opticsnwamity  degeneration of wave 3[4] Elliptic rotation[5] Me&s of
as a standard technique for separately determitiveg distortion-beam[6]
nonlinear changes in index and changes in absorpriois But the methods mentioned, requires a highly
acceptance is primarily due to the simplicity ofe th sophisticated laboratory equipment and are only tfar
technique as well as the simplicity of the intetptien. In  measurement of the refractive index to work, wkile Z-
most experiments the index chang®, and absorption scan technique, is a very simple method that canseel
change,Aa, can be determined directly from the datathis method for the measurement of nonlinear optica
without resorting to computer fitting. However, ntust  properties of two important environment namely the
always be recognized that this method is sensitivall nonlinear absorption coefficient and the refracthaex.
nonlinear optical mechanisms that give rise to ange of
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Chart 1. a: the chart move Z-scan, a PbS nanoparticles in the presence of
pore size of 0.7. b:Transmission diagram Z-scan, in the absence of the
openings of the PbS nanoparticles.

(1) in this article with the Z-scan technique witlthdhe
use of Aperture with Aperture is obtained. In siclvay
that in this article we're going to help form (14md the
corresponding formula, nonlinear absorption coifit by
a k dnoshte joins PbS nanoparticles in Fortran lgatten.

2. Installation and Testing Method of Z-
Scan

Laboratory equipment used in the testing of
1. detector (D1) the initial energy of the laser light
recorded by the detector
Convex lens: light rays to converge off the lasssdi

N

3. A substance that would determine the absorptio

coefficient

4. detector (D2) of laser light energy out of thedetiby
the detector

5. Aperture: to limit the laser light has come to déte

(D,) (The openings for the State that we want t

measure the refractive index measurement

absorption coefficient in the openings we don't us
because there is no need to limit the laser bearhg.)

layout of the test is shown in the following figure

SAMPLE ‘ D,

Dy

Figure 2. test the Z-scan so that comparison (D 2)/(D ;) as a function of
the sampleisrecorded the location z

S\Q/e have to get diverted energy from the laser ligtensity

The first test there in the absence of the Z-sqamtare
do, in such a way that the primary energy of ldiggt at
first, detector number (1) is registered, thenabion of Z-
scan from the — z start, at first because the tiadideam,
the ratio is very low, compared to the article {IxD ,)
remains constant and almost equal to a, but wheuaghit
near to the Center, because of the incident laiggat |
intensity increase relative to the article, The anmamf light
absorbed by the substance and other thay)/(D ;) do not
remain fixed and because at most the amount ofrptico
occurs, so relative (B)/(D ;) means the quantity of energy
transferred (T) has its own minimum amount Agairewh
the instance of the Center will be gone away than)((D
;) close to a fixed value. ) (1-b) is derived franistchart).

If before detector D2 a aperture optical beamshéolimit
and then the same steps to move the sample fram+zt
do, (figure (1-a) diagram of this experiment) caa b
obtained from the diagram to determine the refvacidex.

3. Find the Coefficient of Nonlinear
Absor ption Articlewith Many
Laboratory Theory and Results

In this test the third-order polarization PbS naartiples
have withdrawal are taken into account, to a laefective
index n in terms of nonlinear refractive index may) or
m2/W)) vy, as follows:

n:n0+n—22|E|2:n0+yI 1)

High intensity laser light on the relationship beem the
I and E the electric field inside a typical pealddimear
refractive index article n0. Since that experimetgtector
cannot measure the energy of laser light inter($tfirst,
then the amount of energy transferred by the arfiot the
theory to be included, so that we can get to arktboy
results and the results of the theory of the coeffit of
absorption of the substance. Since the unit highdyn 2 s
So to be on the order of the amount of laser ligtensity,

relationship towards an integral location to geth® a
Fransition of power in the hands of the migratiand then
we moved up to the time integral energy.

We want to be moved by a Gaussian beBfiM,  that
can be released to industry-driven z we account the
characteristic parameters of Gaussian beam to be

defined.wg : The radius of the beam waigt: The radius

of the beam R: The radius of curvature of the Waast Z,:
The length of the break light insideg(g: Radiant electric

field at the Center. For there is a Gaussian wave
relationship [8]
2 2
Dt2E+a—E+ﬂzn2E=o @)
0z c
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If Gaussian beam independent field of longitudiiase,
consider using the relationship (2),
relationship can be achieved [9]

_ 2 12 ikr?
E(zr, ) =By (t)—— exp( RE)

—jd
o« " 20 ®D)”

@)

As the Z-scan method is known for their thin matiei
materials that it uses is less than the lengthhefiteam is
focused on failures, a better answer the issuefulbteas
well as to be able of nonlinear scattering bearmeiar on
inside changes regardless, should assume a smathle
samples.

On the other hand know I'm domain electric field as a

function of z (within the depth of the sample beam

emission), SVER approximation, it can be as follows

ﬂ:—a'(l) I

pm 4

the following
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Leff = (9)

1_ —alL
a

As was described, you must use the relationship (7)
towards an integral location, in this case, bedi@med to
the following form:

~a In(L+0°®Y)

Pzt =P 0 = (10)

On the relationship between high Pi (t) and(zy t) are
considered as follows:

2
Pi (t) - HWOZI O(t) (11)
_ Bl (t) Leff
qO(Zit) 1+272 (12)
Z,?

Meanwhile, in relation to (4), the linear absorptio
coefficient o 1)) and it is also this nonlinear relationship NOw to find the energy transferred from the refasioip
between reducing the light intensity of the lasélera (10) relative to the integral time can, in this €am the
passing through the article. Usually attract aooinaterial ~ following transfer of power comes in the form of:
because of the nonlinear absorption absorptionratiin
facility or a few photons. T(2,5=1)= 1

If there is a nonlinear absorption, a Z-scan withie qo\/I_T
openings towards non-sensitive nonlinear failurel @A
scan no aperture is expected T-Z chart than to be Using the relationship (13), can be used to speaify
symmetrical and can be downloaded from the chaat thdifferent z§ and the quantity of energy transferred. In this
attracted a few facility somewhere happened thatetlis study, action on Z-scan nanoparticles suspendeBbif
minimum saturation of absorption and transmissidrens  laboratory alcohol under the terms in which thesfdgyht
the transmission happened that there is maximuma asintensity 10 = 3 GW/cm 2 and the size of nanopéesic
result of the nonlinear absorption coefficient che suspended in alcohol and the length of the lastsepuof
transferred easily to the curves of the Won. If @]l) for  approximately 15nm 50psZ0 = -12scm =a 70um and
the linear absorption coefficient in and p nonlinear wavelength of laser light is 1060nm, has been edrdut,
absorption coefficient, so that the results of this experiment with refeeeresults
[11].

Had to get the non-linear absorption coefficienbSP
nanoparticles using experimental data obtained(aBythe
program is written in Fortran for a hypothetigafor the
various T-Z by the relationship (13) and then cltad the
difference between the experimental.T achieved ;T
calculated AT) and then the best coefficient of absorption,
i.e. the coefficient is the least absorb&t The nonlinear
absorption coefficienp-derived nanoparticles PbS, that we
in this way, the coefficient of nonlinear absorptioano
particles suspended in alcohol about PbS 45.1 cmAaV
have gained.

+0o
* [ In(@+gee™ et (13)

a=a+pl (5)
In this case it can be made out of light intengig) is
achieved as follows:

dlia =(a +Ble “)dz
e

(6)

The integral relationship between the parties it he
top up it can be highly out of the article wrote flollowing
settings for:

Ie—ﬂL

1+q(x,r,t) 0

4. Conclusions

There are a variety of methods and techniques for
determining the nonlinear optical response, eadh s
own weaknesses and advantages. In general, ivisadde
to use as many complementary techniques as possibte
a broad spectral range in order to unambiguoudigrdene

So in the above relation q (z, r, t) and can beesged as
follows Leg.

q(zr,t) = Sl Leff (8)
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the active nonlinearities. Z-scan is one of the pbém
experimental methods to employ. Despite the widgeaof
available methods, it is rare that any single expent will
completely determine the physical processes bettied [1]
nonlinear response of a given material. A single
measurement of the nonlinear response of a matatial 2]
single wavelength, and a single pulse width may giery
little information on the material. In general sulahnited
data should not be used to judge the device pesdioca of

a material or to compare one material to anotherthe
environment, i.e. the linear optics where the ligiténsity

is very low, the coefficient of absorption of matta the
form of a fixed number. But in the nonlinear optioptical
properties of light being shined on the effectivanef
environment with very much intensity (laser ligh§
changed, in other environments such as the cosffichf
absorption coefficient of absorption has not beradf and
the article includes linear and nonlinear absomtio
coefficient @), (B). One of the ways that the nonlinear
absorption coefficient can bep)( for thin materials,
calculation of Z-scan method. In this article thescan
method we've tried to capture the nonlinear coieffic of
suspended in PbS nanoparticles we calculate alcoh@t]
attaining with this f obtained the nonlinear optical
properties can be studied in this article. As vesllusing 8]
graphs (1-a), and (1-b) can be used to study neemlin
refractive index. The Z-scan has only recently been
introduced as a useful technique for measurinég]
nonlinearites and there are still relatively fewpiq)
measurements of organic materials using this tecieni
However, its use as both an absolutely calibratethoud
for determining standards and as a relative measne
method is increasing. The Z-scan signal as a fonobif
irradiance and/or Z can give useful information e
order of the nonlinearity as well as its sign aregnitude.
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