
 

 فٛظم طبدق ثبيشاسى انطبنت   :  انكهٛخ : انزشثٛخ نهعهٕو انظشفخ

 اسى انًششف : أ.د.عًبد انذٍٚ حسٍٛ عهٙ انسعٛذ٘ انقسى : انفٛضٚبء

 انشٓبدح : انًبجسزٛش فٛضٚبء انهٛضس انزخظض :
 

 عُٕاٌ انشسبنخ :

شَٕثخ انعـضٕٚخ نهظجغبد انجظش٘ انقـذسح يـحذد ٔ انكٓشثبئٛخ ٔ انجـظـشٚخ انخـٕاص دساسخ ًٌ  انجٕنًٛشٚخ نلأغَشٛخ ان
 

 يهخض انشسبنخ :

.  Phenol Red  ٔLight Green SF Yellowishرحزٕ٘ ْزِ انشسبنخ عهٗ َزبئج دساسخ ٔاسعخ نعذد يٍ انخٕاص انًًٓخ ٔ الأسبسٛخ نظجغزٍٛ عضٕٚزٍٛ ًْب 

ًٌشٕثخ ثبنظجغخ انًسزخذيخ فٙ دساسزُب انحبنٛخ , فقذ رى رشٕٚت انجٕنًٛش ثٕنٙ يثٛم يٛثبكشٚلاد نهحظٕل عهٗ الأغَشٛخ انجٕنًٛشٚخ                                            ان

(PMMA) (Polymethylmethacrylate)  ثكم ٔاحذح يٍ ْبرٍٛ انظجغزٍٛ , عُذ رشاكٛض يخزهفخ. رأثٛش إضبفخ َسجخ قهٛهخ يٍ انٕٛد(I2)شبئجخ , إنٗ يكَٕبد الأغَشٛخ ,   ك

ًٌشٕثخ ثزشكٛض يقذاسِ   (Casting method)يٍ كم طجغخ , عهٗ انخٕاص انجظشٚخ ٔ انكٓشثبئٛخ نلأغَشٛخ رىَّ دساسزّ أَٚضبً. نقذ أسٌزخذيذ طشٚقخ انظت  mM 0.03ان

ًٌشٕثخ ثبنظجغخ. ًٌشٕثخ ثبنظجغخ ٔ يحذد انقذسح ٚزضًٍ انعًم انحبنٙ , دساسخ انخٕ نزحضٛش عُٛبد الأغَشٛخ انجٕنًٛشٚخ ان اص انجظشٚخ انخطٛخ ٔ انلاخطٛخ نلأغَشٛخ انجٕنًٛشٚخ ان

ًٌشٕثخ ثبنظجغخ رًزهك َفبرٚخ  PMMAثُٛذ َزبئج دساسخ انخٕاص انجظشٚخ , أٌَ أغَشٛخ انجٕنًٛش  انجظش٘ , ثبلِإضبفخ إنٗ دساسخ  انخٕاص انكٓشثبئٛخ نٓزِ الأغَشٛخ.  (T)ان

رعٕد إنِٗ الإَزقبلاد غٛش ثظشٚخ ٔاطئ عهٗ يذٖ الأطَٕال انًٕجٛخ نهطٛف انًشئٙ , ٔ أٌَ ْزِ الأغَشٛخ رًزهك فجٕح طبقخ  (α)ٔاطئخ ٔيعبيم إيزظبص  (R)عبنٛخ ٔ إَعكبسٛخ 

جبششح ًٌ ًٌشٕثخ ثبنظجغخ  ٔ انزٙ أضٌٛفذ إنِٛٓب َست يخزهفخ يٍ انٕٛد, (Indirect transitions)  ان فإَِٓب رًزهك إَخفبضبً فٙ قًٛخ انُفبرٚخ ٔ صٚبدح فٙ . أيَب الأغَشٛخ انجٕنًٛشٚخ ان

جبششح أٚضبً. نذساسـخ انخٕاص انجظشٚـخ انلاخطٛـخ ثظشٚخ قًٛخ كم يٍ الإَعكبسٛخ  ٔ يعبيم الإيزظبص انخطٙ . ْزِ الِأغشٛخ رًزهك فجٕح طبقخ  ًٌ رعٕد إنِٗ الإَزقبلاد غٛش ان

ًٌشٕثخ ثبنظجغخ , أسٌزـخـذ يع نـٛـضس انحـبنخ   z  (The laser beam z – scan technique)انًحـٕس    انهٛـضس عـهٗ حـضيـخ  يذ  رـقـُـٛـخ  يسح نلأغَشٛخ انجٕنًٛشٚخ ان

غــشـٛـخ  انجـٕنـٛـًـشٚـخ أٌَ عــٛـُـبد الأَ  . أظٓشد   انُـزـبئـج   انزـٙ  حـظهـُـب   عـهٛـٓـب ,  nm 532عـُـذ  انطـٕل  انًـٕجـٙ ـعـًـم  ثبنًـٕجـخ  انًسزـًـشح انظهـجخ  انـز٘  ٚ

ـشَـٕثخ ثبنظـجغـخ ٔ انٛـٕد يـعـبً  رـًـزهـك يـعـبيم  إَـكـسبس  لا ًٌ ـشَــٕثـخ  ثبنـظـجـغـخ ٔ كزنك  عــٛـُـبد الأغَـشـٛخ ان ًٌ رٔ    (n2) (Nonlinear refractive index) خـطٙان

قـًُـب كـزنك ثـذساسخ   .   (β < 0) رٔ  قـٛـًـخ  سبنجـخ أٚـضبً   (Nonlinear absorption coefficient) (β) ٔ  يعـبيـم   إيزـظبص  لاخـطـٙ   (n2 < 0)قـًٛـخ  سـبنجـخ 

ًٌحضشح ثبسزـخـذاو رـقـُـٛخ يسح حـضيخ انهٛـضس عـهٗ انًحـٕس The optical power limiting) يحـذد انقـذسح انجـظش٘ أقَـم  أٌَ .  أظَٓشد انُزبئج ,z( نعـُٛبد الأغَـشـٛخ ان

ًٌشٕة ثظجـغـخ  mW 15 قـٛـًـخ نعـزـجـخ يـحـذد انقـذسح انجـظش٘ ْـٙ  ٔ انز٘ أضٌٛفذ إنّٛ كًٛخ يٍ انٕٛد  mM 0.03راد انزشكٛض  Phenol Redنعُٛخ انغـشبء انجٕنٛـًش٘ ان

ًٌحضشح , الأغَش % 36.2 ثُسجخ ـشَـٕثخ يٍ ٔصٌ انظجغخ. دُسسذ كزنك انخٕاص انكٓشثبئٛخ نعـُٛبد الأَغـشـٛخ ان ًٌ ـشَــٕثـخ  ثبنظجغـخ ٔالأغَـشـٛخ انجٕنًٛشٚخ ان ًٌ ٛخ  انجـٕنٛـًـشٚـخ ان

. انُزبئج انزٙ حظهُب  K  ٔ308 K  ٔ318 K 298انفٕنزٛخ نثلاس قٛى نذسجبد انحشاسح أعٌطٛذ نٓزِ انعُٛبد , ْٙ  -ثبنظـجغـخ ٔ انٛـٕد يـعـبً ,  ثإسِزخذاو يٛضح )خبطٛخ( انزٛبس

, ًْب يششحزبٌ جٛذربٌ نهزطجٛقبد انجظشٚخ ٔ يٍ انًًكٍ إسزخذايًٓب  Phenol Red   ٔLight Green SF Yellowishانحبنٛخ رشٌٛش إنٗ أٌَ انظجغزٍٛ,  عهٛٓب يٍ دساسزُب

 فٙ رطجٛقبد الأجَـٓـضح انـفـٕرـَٕـٛـخ ٔ فٙ الأجَـٓـضح الأنـكـزـشَٔـٛخ  انجـظشٚخ ٔ  يـحـذد  انـقـذسح انجـظش٘ .
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Title of thesis 

STUDY OF THE OPTICAL AND ELECTRICAL PROPERTIES, AND OPTICAL POWER LIMITING OF 

ORGANIC DYES DOPED POLYMER FILMS. 
 

Abstract of thesis 

This thesis contains results of a extensive study for many important and fundamental  properties of two organic dyes, these are 

Phenol red and Light green SF yellowish. To obtain the dye doped polymer films used for our study, the  Polymethylmethacrylate 

(PMMA) polymer was doped by each one of these dyes , at different concentrations. Effect of adding small amount of Iodine (I2) , as 

a dopant, to the constituents of the dye doped polymer films at concentration of 0.03 mM for each dye, on the optical and electrical 

properties of the polymer films, was also studied.  Casting method was used for preparing the dye doped polymer films samples. The 

present work involves the study of the linear and the nonlinear optical properties, and the optical power limiting of the dye doped 

polymer films, as well as study of  the electrical properties of these films. The results of the optical properties show that the dye-

doped polymer films having  high transmittance (T) , low reflectance (R) , and low absorption coefficient (α ) , over the wavelengths 

of the visible spectrum, and these films have an optical energy band gap belongs to the indirect transitions. While the dye-doped 

polymer films with added different doping ratio of Iodine (I2), have low transmittance (T) and an increase in the values of reflectance 

(R) and absorption coefficient (α ). These films have an optical energy band gap belongs to the indirect transitions also. To study the 

nonlinear optical properties of the dye-doped polymer films, the laser  beam z-scan technique was used with solid state laser (SSL) 

operating at the continuous wave (CW) at 532 nm. The obtained results showed that the samples of the dye-doped polymer films as 

well as the samples of the dye-doped polymer films with Iodine(I2) have a nonlinear refractive index with negative value (n2 < 0) 

(occurrence of the self-defocusing effect) and a negative nonlinear absorption coefficient with negative value also (β < 0) (occurrence 

of the saturable absorption).We have also studied the optical power limiting for the prepared films samples , using the laser beam z-

scan technique. The results revealed that the smallest value for optical power limiting threshold is 15 mW for the Phenol red dye 

doped polymer film sample at concentration of 0.03 mM with Iodine doping ratio 36.2 % of the dye weight.The electrical properties 

of the prepared samples, the dye-doped polymer films and the dye-doped polymer films with Iodine (I2), also, have been studied 

using the current-voltage (I-V) characteristic for three temperature degree values , which are given to these samples, these are :   298 

K, 308 K and 318 K. The results obtained from the present our study indicate that the two organic dyes, Phenol red and Light green 

SF yellowish, are good candidates for optical applications and they could be used for the photonic devices, the photo-electronic 

devices , and also in the optical power limiting. 

 

 


