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Chapter 1

Introduction

The introduction of the PhD dissertation. It should contain the relevant aspects of the topic
and the main structure of the PhD thesis. It may be separated in sections. References should
be included and they should be listed in the Bibliography.

Citations should be included either separated, for example [1], [2] and [3], or in groups
as [1, 2, 3] in the case that many references are related to a specific topic.

If tables or figures appear in the introduction, they should be of general purpose. Below
two examples of a table and a figure.

1.1 My Section

Optional sections.

Table 1.1: Description of the table. For instance: Series of hydrogen atom.

n 1o Series Name Radiation Type
1 2,3, 4, , ©  Lyman

2 3,4,5, ---, 00 Balmer

3 4,5,6,---, co Paschen

4 56,7, , o Brackett

5 6,7,8, -+, 00 Pfund

6 7,8,9, -+, 00 Humphreys




CHAPTER 1. INTRODUCTION

Figure 1.1: Description of the figure.



Chapter 2

Basic/known framework

This chapter should contain in detail the basic theoretical or experimental frameworks. It can
be divided into as many sections as necessary.

2.1 My Section

Basic theoretical/experimental frameworks/methods.

Table 2.1: Series of hydrogen atom

n 1o Series Name Radiation Type
1 2,3, 4, , ©  Lyman

2 3,4,5, ---, 00 Balmer

3 4,5,6,---, co Paschen

4 5 6,7, .-+, 00 Brackett

5 6,7,8, -+, 00 Pfund

6 7,8,9, -+, 00 Humphreys




CHAPTER 2. BASIC/KNOWN FRAMEWORK

Figure 2.1: Description of the figure.



Chapter 3

My framework

This chapter should contain in detail the new theoretical or experimental frameworks devel-
oped/investigated by the PhD candidate. It can be divided into as many sections as necessary.

3.1 My Section

New theoretical/experimental frameworks/methods.

Table 3.1: Series of hydrogen atom

n 1o Series Name Radiation Type
1 2,3, 4, , ©  Lyman

2 3,4,5, ---, 00 Balmer

3 4,5,6,---, co Paschen

4 56,7, , o Brackett

5 6,7,8, -+, 00 Pfund

6 7,8,9, -+, 00 Humphreys




CHAPTER 3. MY FRAMEWORK

Figure 3.1: Description of the figure.



Chapter 4

My framework: more chapters

You should include as many chapters as necessary for the presentation of your work. For
instance, a chapter dedicated to testing applications in comparison to other reference works,
a chapter dedicated to the presentation of your results, a chapter dedicated to comparison of
your own results with other studies . These chapters can be divided into as many sections as
necessary too.

4.1 My Section

Start the text of your work.

Table 4.1: Series of hydrogen atom

n 1o Series Name Radiation Type
1 2,3, 4, , ©  Lyman

2 3,4,5, ---, 00 Balmer

3 4,5,6,---, co Paschen

4 56,7, , o Brackett

5 6,7,8, -+, 00 Pfund

6 7,8,9, -+, 00 Humphreys




CHAPTER 4. MY FRAMEWORK: MORE CHAPTERS

Figure 4.1: Description of the figure.



Chapter 5

Summary and Conclusions

You should include a final chapter with a detailed summary and conclusions of your PhD work.
This chapter can be divided into as many sections as necessary too.

You may include future perspectives too, either in this chapter or in a separated chapter
after the Summary and Conclusions.

5.1 My Section

Start the text of your summary, conclusions, and other similar topics.
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Appendix A

My appendix A

If necessary, you may include appendices. The appendices should then contain detailed deriva-
tions. You may include as many appendices as needed.

A.1 My appendix A section

Start the text for the appendix.

A.1.1 Properties of the 6-function

The 6-function is defined as
8(x) = lim 0 (x), (A.1)
E—
with

6(5)(36) _ { 1/e, —¢/2<x<¢/2, (A2)

0, x| > €/2.
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14 APPENDIX A. MY APPENDIX A

Vita

A short bio of the author is required for a Ph.D. dissertation at the Aristotle University of
Thessaloniki. The vita section does not go into the Table of Contents. The formatting style

follows the text of the dissertation.



Physical Constants

You may include the values of physical quantities/expressions. For example:

Quantity Symbol, relation Value

Speed of light c 2.9979 x 108 ms™!

Electron charge e 1.602 x 1071° C

Planck constant h 6.626 x 10734]s =4.136 x 1071°eVs
Reduced Planck constant h=h/2n 1.055x 10734]s = 6.582 x 10710 eV s
Conversion constant fic 197.327 MeV fm = 197.327 eV nm
Electron mass M, 9.109 x 10731 kg = 0.511 MeV/c?
Proton mass my 1.673 x 107 kg = 938.272MeV/ c?
Neutron mass My, 1.675 x 107% kg = 939.566 MeV/ c?

Fine structure constant

Classical electron radius

Electron Compton wavelength

a = e /(4meghic)
te = €2/ (dmegm,c?)
Ae = hjmec =1,/

1/137.036
2.818x 1075 m
2426 x 1072 m

Proton Compton wavelength A, = h/myc 1.321 x 107 m

Bohr radius ag = 1./ 0.529 x 107 10m

Rydberg energy R = m.c*a?/2 13.606 eV

Electron speed in the U1 = ac 2.1876913 x 10° m/s
first Bohr orbit

Bohr magneton ug = efi/2m, 5.788 x 10711 MeV T-1
Nuclear magneton un = eh/ 2my 3.152 x 10714 MeV T-1
Avogadro number N 6.022 x 102 mol™!
Boltzmann constant k 1381 x 1073 JK 1 =8.617 x 10 °eVK™!
Stefan--Boltzmann constant ~ 27t°k*/(15h3c?) 567 x 1078 Wm=—2 K™
Gas constant R = Nk 8.31Jmol 1 K1
Gravitational constant G 6.673 x 10~ m3 l(g‘1 s72
Permeability of free space Ho 4t x 1077 Tm A™!
Permittivity of free space €0 = 1/poc? 8.854 x 1072 C>?N~1m™2
Useful quantity 2/ (4meg) 1.440 MeV fm

Conversion of some useful units

1fm =107 m,

1 atmosphere = 101325 Pa

0°C =273.15K,

1barn = 1072 m? = 100 fm?,
Thermal energy at T = 300 K:
leV =1.602x1071],

1G=104T
kT = [38.682] 1 eV
leV/c? = 1.783x10 % kg



Essential Relations

Planck's Distribution: u(v,T) = (8mv?/c3) (hv/ (eh"/ KT _ 1)) ,  de Broglie Relation:
A=hlp
Compton wavelength shift: AL = h(1 —cos6)/mec, Fine structure constant: o =

(#55)
4drntey ) e

. _ (4neo) 12 _ 2 —a - _(L); =

Bohr model: ap = ( o )me, rn = n-ap, Op = nC, En = Iney ) 2n2a,
1 .2 2

—WO( neC

General relations:
Ab = AtBA, B2

B = Bl B+ lA, LA, Bl + 5[4, A 14, B+

1, ~ & ~ =
Generalized uncertainty principle: AAAB > 5 |<[A, B]>|, where AA = (A?2) — (A)?
Canonical commutator: [X, p] = il
Heisenberg uncertainty principle: AxAp >7i/2, AEAt > 1i/2
[(pulip) P

Measurement probability: Allpn) = aulPy), Pulan) = )

Yly)
. . . d ~ 1,4 . A
Time evolution of expectation values: E<A> = %([A, H]) + <§>

. A
Expectation value: (A) = M = Z a,Py(ay)
n

1 . 4
Commutators and Poisson brackets: %[A, Bl — {A, B} ciassical

Time-dependent Schrodinger equation: iham(;(t» = H¥(t))
Probability density: p(7, £) = W*(7, )W(7, t)
Probability current density: (7, t) = %(‘Pﬁ\lf" —wVW)
. L dp(h) o o
Conservation of probability: +V.-]=0

ot

Angular momentum:

[fxrjy] = ihiz; [fyrjz] = ihfxz [Tz,fx] = ihfy
|jomy = BjGi+1) 1 jm),  Jo|j, m)y=hm]j, m)
Jeljomy =n+jG+1) —mm=1) | j, m=1)

F

. o . o ..
Gom | TV, my = Gom | Jy L m)y = =[G +1) = ne?]

For j = %: Jk = gak (with k = x, y,z), where oy, oy, and o, are the Pauli matrices:

0 1 0 i 10
we(Vo) ws(T7) ws(o 5]

For j = 1: the matrices of ]y, J;, and |, are

010 0 —i 0 1 0 O
Jo=dl1 01|, J=2li 0 -i| L=nl00 0
010 0 ¢ O 0 0 -1
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