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4% Century B.C : Democritus (ATOMOS = indivisible)

19 Century A.D : Chemists Dalton, Avogadro, Lavoisier, ...

distinguished many “kinds of atoms”
1863 : Mendeleev proposes his periodic table of “Elements” for

classifying these atoms according to their masses.

1887: Perrin shows that the cathodic rays are electrons

1896: Becquerel discovers Radioactivity

1898: P. & M. Curie identify two new elements: Polonium and Radium.
1903: Rutherford (& Mme Curie) identify three types of the
naturally emitted particles. (o, B, y).

1911: Rutherford explains Geiger-Marsden experimental results.
He introduces the nucleus
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By simply using a deflecting magnetic field Marie Curie
demonstrated that o particles are doubly positively
charged’. g particles have the same characteristics as that
of electrons and the y radiation behaves like the X-rays of
Roentgen but are more energetic.

Y

Magnetic Field

Radioactive source —s —

*o particle were later identified as being Helium nuclei (*He)
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Charge of the proton = e | The Periodic Table
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Studies of the hydrogen atom revealed that it contains s T 13
. . . L B B C|N|O| F/|N
one electron (electrons are particles seen in a cathodic o o ° |l f
tube and identified by Perrin in 1897) and a positive = ;:L S | L H L0
particle the profon. K G S T .j; &E A‘l E? G N é‘l ?" éa e Eﬁc 52 B ke
The only plausible hypothesis to explain the zero charge St L 2z N J".E. lﬁ. L .!'1', 3‘1. .‘.‘.& EE'. JE. ?‘E }‘:."i. IF; ;L X
. o [wr [0 | "o [T |Tmn | ™ % | ™ [ ["m
of the hydrogen atom was to consider that the charge of G Ba | Hi (T2 W Re p_s" I PAu g TP BL Po At Rn
the proton is equal to that of the electron®. i :ﬁf = LANTHANIDES
AN TR A
* Millikan measured in 1911 this charge e and found it equal to 1.6x10°C gl AE.. .I'..‘.. apa.... ...l.J... n’ygu npqt.l.u &-.'r“u C-!Il rmB«km Ac}-a mﬁu_ Fum. .E?’. >ﬂNﬂn-| H.'m
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The Atomic Number (Z2)
The Periodic Table

A new classification replaces that of Mendeleev

it is based on the resemblance of chemical behavior of amub diuw 1932

atoms strongly related to their number of electrons. This

number of electrons is called the Atomic Number 1932 A Decisive Year

(symbol Z). It also represents the number of protons of
an atom.

© Dr. N. Ershaidat_Phys. 251 Chapter 1 : Relativity Lecture 1




Relativity
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Relative Motion
Motion is always defined relatively to a fixed frame of
reference.

A passenger walking in a train is moving in a frame of
reference attached to the train, but an observer on the land
observes 2 motions: the passenger’s and the train’s motion.
The observer is moving with the earth in its motion
around the sun!, which also moves in our galaxy (The

Milky Way’)
Thus we conclude that there is no such fixed frame of
referencel Sl opo*
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Relativity

Relativity is the frame which should be used when the
observer of a phenomenon and a certain quantity
characteristic of this phenomenon, which we call the

observable, are in relative motion.
The simple mathematical frame introduced by A. Einstein

in 1905, now called Special Relativity, led to links between
fundamental dynamic variables such as space and time,
matter and energy and electricity and magnetism!

In his famous paper in 1905, Einstein explained that one
can understand the measurements done by an observer
of an observable if one assumes two postulates (.;;l:iuo)
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Inertial Frames of Reference
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Inertial Frames of Reference
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The Milky Way

Frames of reference in relative motion with constant
speed in the same direction are called inertial
references

Experiments show that a moving object has “different”
lengths in 2 inertial frames. Measurement of time, mass
(and hence space coordinates and energy) give
different values in such frames.

A. Einstein invented a mathematical frame to take these
considerations into account!

© Dr. N. Ershaidat_Phys. 251 Chapter 1 : Relativity Lecture 1
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Postulates of Special Relativity
dwo 12| dguuill ©lwoluuo
I. The laws of physics are the same in all frames of
reference moving at constant velocity with respect to
each other
sx>l9)l 0w apliw] chlbl S eluill ouled dgwo s Y
anb acuy 5,3 W apuilly
ll. The speed of light in free space has the same value
. for all inertial observers )
L)l chlbYl gioz 9 lewis @ L)l 9 cqiall dc,w
1,3 W auuilly 8o lg)l oV Guss 9 @l de juuy Jas il

© Dr. N. Ershaidat Phys. 251 Chapter 1 : Relativity Lecture 1

25

Ji9uSlog (igs ¢y by

gl oVsleo gl 9 duublizally cl,eSUl JiswSle 359 o>
(Saolpall pledl aall) &S, uiled 2o wladlill o= cla>
JisuSlo 8 w8 iow lgioy il

Al QYB3 bad axllo s KuilSes ol ouliiil cuwl
coill iy o DS 20l 455(Suall dalasVl ac u lgd (oS3
Lgmuwl 209 Ll dnid| K sall (o dols A gl s

denlolisio xgSIN9 igw iilSao ooy AiaSlil] ylisies] > 1S9

© Dr. N. Ershaidat Phys. 251 Chapter 1 : Relativity Lecture 1

24

Postulates of Special Relativity
a0l agusil] ©laluso

I. The laws of physics are the same in all inertial
frames

a9ad Sl 8 dsuall uis e el oled Las

Il. The speed of light in free space has the same value
for all inertial observers

aplw)l ohlbYl ga> S lawis (@ Lall S coll ac,uw
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K = 500 MeV &S,> a8lb S5 Ugig ) alisIl d 83031 wluas *2 Jlio

coSawg Saall soimall e sleNly MKS plis cuwlis, Y
o) A g eV clsgll plasawl Jinds 13 (... @I Slodll 5,31
Jewl oo awa; 3| oBlually @BUl e Lusill (F 9 MeV
oS Seall slsdll LS Wolas il cheS)l oo ysil
‘ol 48,20 MKS plas _J] 6350)l 030 Jyoxal iS,9
1eV=1.6x10"°J 19-1

anoSaws Saall clisill LS alisll eV/e? 6a>9 plaiwl Jiais
kS aod JWI 2-1 Joall ,_,é_.a:.uill S b el Lillg
82>9)l 0igr AoVl Clagucall Jasy oSl

E=mc2=K + m,c? D D Ugig ) als)l adlall Ul

(Am)c? =mc2-m,c2 =K

(Am) = cK7 = 500MeV /c?

Am = (500 x106 x 1.6 x 10.°) / (3 x 108)2

Am = 0.88 x 10?7 kg

M = (0.53

Op

Beiser LS (s 36 &Ll il

The eV/c? Unit eVic? ; disJl 3a>9
Particle [Symbol Mass at rest Ey" m, (in MeV/c?)
my(Kg)

Electron e 9.092933 x 10-31| 8.181 10-4] =~ 511@031V
=511 KeV = 0.511 MeV

Proton p 1.672649 x 10-27| 1.5033168 x 107938.28
=9.3828 x 10° €938.28 MeV

Neutron n 1.674955 x 10-27| 1.5074959 x 10-1939¢5Z318 x 108 eV
939.573 MeV

Alpha o 6.644766 x 10-%7 3727.409
3727.409 MeV

oVl Clogusl Sasy GeSull Al dagd : 2-1 Joazl
* Energy corresponding to m,

Next Lecture dealdll ddl-11
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Massless Particles
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