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Abstract 
 

       Plasma equation is used in this work to derive new non linear Lorentz 
transformation, beside new special relativistic energy relation dependent on 
potential, pressure and thermal energy. This expression reduces to the ordinary 
special relativity, and conforms with Newton thermodynamic and plasma energy 
equations. The plasma equation also predicts that photon pressure and electron 
gas potential can produce short range repulsive field. This short range field can 
be useful in constructing non singular cosmological model and describing the 
nature of black holes. 

       Using Poisson equation beside Maxwell distribution law one can find new 
Poisson equation.. For very high temperature, a short range gravity field exists. 
This is agrees with the assumptions that such short range field is observed near 
the stars cores, where the temperature is very high, to prevent collapse. The 
relativistic behavior of particles in short or long range field can be found by 
seeking Lorentz transformation that accounts for the effect of fields. 

          The analysis of the possibility of a non-zero rest mass for photons leads to 
coherent results and a small modification of Maxwell’s equations of 
electromagnetic fields. Several possibilities of measure of that rest mass exist 
either by astronomical observations or by astronautically experimentation. 
Notice that photons with non-zero rest mass have been considered for the 
possibilities of non cosmological red shifts .These red shifts, competing with that 
given by the classical Doppler-Fizeau effect of the expansion of intergalactic 
space; require both a non-zero rest mass of photons and the presence of a very 
large quantity of “slow photons”. Those  are the possibilities of considerable 
modifications of the cosmological perspectives will worth a careful analysis. 
Some of them give an explanation of the “missing mass”,. 
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 المستخلص
 

 
 علاقة بجانب و  غیر خطیة جدیدة, تم استخدام معادلة البلازما في اشتقاق تحویلات لورنتز                  

طاقة نسبیة خاصة تعتمد على طاقة الجھد و الضغط بالاضافة لطاقة حراریة و تختزل ھذه العلاقة الي ل

  .لازماالخاصة المعتادة و تتفق مع معادلات نیوتن للتحریك  الحراري و طاقة البعلاقة النسبیة 

كما تنبا معادلات البلازما بانھ یمكن انتاج مجال تنافري قصیر المدي باستخدام ضغط فوتوني و ضغط 

 في اشتقاق نموذج كوني یصف طبیعة الثقوب السوداء. یمكن استخدامھ يغاز الكترون

و قانون توزیع  المعتادة اشتقاق معادلة جدیدة لبواسون باستخدام معادلة بواسون كما امكن         

متفقة مع الفرضیة وھي ماكسویل, و استخلص انھ عند درجات الحرارة المرتفعة یتولد مجال قصیر المدي 

قوم بمنع القائلة انھ یمكن مشاھدة مثل ھذا المجال قرب اغلفة النجوم حیث یكون درجة الحرارة عالیة جدا ت

  .المجالات ھذهتأثیر وجود یفسرمما   الانكماش

بمكن تحدید السلوك النسبي للجسمات في المجال قصیر المدي و طویل المدي بالبحث عن       

  ه المجالات.تحویلات لورنتزالمتصلھ بتاثیر ھذ

التحول من االطوال (ؤدي إلى الإزاحة نحو الأشعة الحمراء الكتلة غیرالصفریة للفوتونات ت              

التي تنبأ بھا تأثیر دوبلر  الموجیھ القصیره الى الاطوال الموجیھ الطویلھ) و تتفق ھذه الإزاحة مع النظریات

فیزو الكلاسیكیة بتوسع في الفضاء بین المجرات ویتطلب ھذا وجود كتلة غیر صفریة للفوتون ووجود 

فتراضات إمكانیة تعدیل وجھات النظر الكونیة والتحلیل عدد كبیر من الفوتونات البطیئة كما یعتبر ھذه الإ

  الدقیق للحصول على تفسیر للكتلة المفقودة للفوتون.

  

  

  

  

  

 

 

 

 

 



VI 

Table of Contents 
 

No. Subject Page 
No. 

یةالآ 1  I 
2 Acknowledgments II 
3 Dedication III 
4 Abstract IV 
 V الملخص بالعربي 5
 VI فھرس المحتویات 6
فھرس الاشكال  و فھرس الجداول 7  VII 
8 Chapter One 

Introduction 
1 

9 1.1 electromagnetic theory 1 
10 1.2 Photon concepts  2 
11 1.3 Special theory of relativity for massive photons  3 
12 1.4 Research problem: 4 
13 1.5 Aim of the work: 5 
14 1.6 Research Methodology: 5 
15 1.7 Presentation of the research: 5 
16 Chapter Two 

(General Theory of Massive Photon effect on Maxwell 
equations and Lorentz transformation) 

6 

17 2.1 Introduction 6 
18 (2.2) Maxwell equations 8 
19 (2.2.1) Maxwell equations in various coordinate systems 8 

20 (2.2.2) Solutions of Maxwell equations in spherical coordinates 
system 

10 

21 (2.2.2.1) Static fields 13 
22 (2.2.2.2) time-varying fields 15 
23 (2.3)The photon mass 17 
24 (2.3.1) General theory of massive photon electromagnetism 17 
25 (2.3.2) the dispersion of light 21 
26 (2.3.3) Gravitational deflection of massive photons 22 
27 (2.3.4)The Yukawa potential in static fields 23 



VII 

28 (2.3.5) Effect of massive photon on the static electric field 24 

29 (2.3.6) Photon mass and the cosmological red shift.  27 
30 (2.3.7) Photon mass and light deflection due to gravitation. 32 

31 (2.3.8)  Photon mass and Compton´s scattering.  34 
32 (2.3.9) Proca Equations and the Photon Imaginary Mass 36 

33 (2.3.10)  Photon Mass and Electric Energy from Space Time 40 

34 (2.3.11) Photon Mass and Maxwell’s equations 41 
35 (2.3.12) Photon Mass and Compton´s scattering.  44 
36 (2.4) Special Theory of Relativity for Photons 46 
37 (2.4.1) Laboratory Limits on the Photon Mass  47 
38 (2.4.2) Solution of Maxwell and Proca equations 49 
39 (2.4.3) Relativistic Total Energy of the Photon 49 
40 (2.4.4) Lorentz contraction and Lorentz Expansion 51 
41 (4.4.5) What About the Relativistic Time? 56 
42 Chapter Three 

Literature Review 
59 

43 (3.1) Introduction 59 
44 (3.2) Matter, Antimatter Generation, Repulsive Gravity Force 59 

45 (3.3) Energy Conservation Relations in Newton , Generalized 
Special Relativistic Mechanics and Force 

67 

46 (3.4)  Sunspots and Its Effects on Space Weather 70 
47 (3.5)  Generalized the General Relativity Using Generalized 

Lorentz Transformation 
77 

48 (3.6) Utilization of Photon Equation of motion to obtain 
Electromagnetic Momentum, Time & Length in Einstein 
Generalization of Special Relativity 

81 

49 Chapter  Four 89 
50 4.1 Pressure - Potential Dependent Lorentz Transformation and 

short range photon and crystal field from Plasma Equation 
89 

51 4.1.1 Lorentz Pressure and Potential dependent Lorentz 
transformation 

92 

52 4.1.2 Short range force due to photon pressure  96 
53 4.1.3 Short range field generated by electron gas in crystals 98 



VIII 

54 4.2 Short Range Gravity Potential self energy and 
Nonlinearpotential dependent Lorentz Transformation 

101 

55 4.2.1 Short range Gravity field  103 
56 4.2.2 Nonlinear potential dependent Lorentz transformation 107 

57 4.3 Discussion 110 
58 4.4 Conclusion 112 
59 4.5 Recommendation 113 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IX 

List of Tables 

 
 

No Subject Page 
No. 

1 Table (2.3.1) the upper limit mass of photon 
according to Particle data group 

48 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



X 

 

 

List of Figures 

 

No Subject Page 
No 

1 Figure (3.2.1): vacuum states as consisting of photons 
producing and destructing particles and antiparticles with 
rest masses ݉. 

61 

2 Figure (3.2.2): vacuum energy levels  
 

63 

3 Fig (3.5.2) shows two inertial systems S and ሖܵ  78 

 

 

 

 

 

 

 


