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Last time: history of an atom and classical models of an atom
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A HISTORY OF THE ATOM: THEORIES AND MODELS

How have our ideas about atoms changed over the years? This graphic looks at atomic models and how they developed.
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Dalton drew upon the Ancient
Greek idea of atoms (the word
‘atom’ comes from the Greek
‘atomos’ meaning indivisible).
His theory stated that atoms
are indivisible, those of a given
element are identical, and
pounds are combinations of

different types of atoms.

RECOGNISED ATOMS OF A PARTICULAR
ELEMENT DIFFER FROM OTHER ELEMENTS

ATOMS AREN'T INDIVISIBLE - THEY'RE

Thomson discovered electrons
(which he called ‘corpuscles’) in
atoms in 1897, for which he won
a Nobel Prize. He subsequently
produced the ‘plum pudding’
model of the atom. It shows the
atom as composed of electrons
scattered throughout a spherical
cloud of positive charge.

0 RECOGMISED ELECTRONS AS
COMPONENTS OF ATOMS

NO NUCLEUS; DIDN'T EXPLAIN LATER

Rutherford fired positively
charged alpha particles at a thin
sheet of gold foil. Most passed
through with little deflection, but
some deflected at large angles.
This was only possible if the atom
was mostly empty space, with
the positive charge concentrated
in the centre: the nucleus.

REALISED POSITIVE CHARGE WAS
LOCALISED IN THE NUCLEUS OF AN ATOM

DID NOT EXPLAIN WHY ELECTRONS

Bohr modified Rutherford’s
model of the atom by stating
that electrons moved around the
nucleus in orbits of fixed sizes
and energies. Electron energy
in this model was quantised;
electrons could not occupy
values of energy between the
fixed energy levels.

PROPOSED STABLE ELECTRON ORBITS;
EXPLAINED THE EMISSION SPECTRA OF
SOME ELEMENTS

SHOULD EMIT ENERGY

Schradinger stated that
electrons do not move in set
paths around the nucleus, but
in waves. It is impossible to
know the exact location of the
electrons; instead, we have
‘clouds of probability’ called
orbitals, in which we are more
likely to find an electron.

SHOWS ELECTAONS DON'T MOVE AROUND
(€3) THE NICLEDS INRBITS,BUT INCL0WDS
WHERE THER POSITION 1S UNCERTAIN

STILL WIDELY ACCEPTED AS THE MOST

MOVING ELECTRONS
AND COLLAPSE INTO THE NUCLEUS, MODEL

COMPOSED FROM SUBATOMIC PARTICLES DID NOT WORK WELL FOR HEAVIER ATOMS

EXPERIMENTAL OBSERVATIONS REMAIN IN ORBIT AROUND THE NUCLEUS ACCURATE MODEL OF THE ATOM
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How do we know atoms exist ?

The first direct observation of the orbital structure of an excited hydrogen atom

https://physicsworld.com/a/quantum-microscope-peers-into-the-hydrogen-atom/




What are atoms made off ?

o |mass of 1836 electrons = mass of 1 proton;

mass of 1 neutron = mass of 1 proton (more or less)
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- |/Atoms have as many elektrons as protons.
_> [Atoms usually have as many neutrons as protons.
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Adding a proton makes a new kind of atom!

Adding a neutron makes an isotope of atom a heavier version of that atom !
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Interactions: Coulomb interactions between electron and proton
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Interactions: take into account that these particles have a\spinj/and
the orbital motion of electrons induce importance of,angular momentun
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Spin: formalism
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Hilbert space
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Problems:

onsy oer €MW WH spie 4

M- Ho =+ o Sz THo, S0 [He, 547 [He, S3e0

[

1=0 ) 4 ()= \ 2D 321?17= b2

=4 [520 ) [Sa- M- @C‘-'%Oo = ) ('-29)=0
\O%=r/ o ©-4-A
@WW“‘& ‘>\.A:o.) r>\'): b\/ /\'z:‘){'s
ergom vedorS 1 (g A M) Y =0
'>g4‘=o
(h oo \[a\. [aa \_ |-y a=cco  -[o}
\2 25 ) \ %) 16)7 #-am (o
\C© * v v \'/ d
A = 7
oo [\ o\ DR
oo\ |4 |= ue (=0 => (2,50 )
\o o¥) Lo ] \2he| -7
L/
3= -} a 6
[2% oo\ L\h /Uia\ = o :/0\
\ o he N )T A “3 |4
\& V7 o/ o
1Y (0) D = [4
a1 ~(“.o+u!_’9
\\—Mm), -** 3] e Z‘éj
|| At® . -Cagla A 8 ﬁ"h S ]-0
| | & e




(®) 0 we wll <Sx> . dhak s Py,
O A5\ \ _ t
Sk = (Ao ) | 5 -2l e 7\
NS N0 « O/ { v x5 |-
o k9
1o %7
= -%*, 0+D J(—?\ﬁ—i B W
/
= A(&-1%) ‘
f\_[ .;/1) ,.l( ; -1 __:"P—\
XA:\ri—l_A X')..:z\ \[,l )(?—2 AL/
1 \ 4 \,‘ 3 }/




olet QASsume Pk oX X=T  L5xD s qweasured

=4 s oblouneod . amd afier gF TOT

OWCQ_ M)OAl\'Al ), < mAQNC <S}L> W\( PO’-_':_-,#\-Z
1\
VY (CTYY = (ks> = 5 (Vi
N oa
N P, b/ = Ho £ 44 — IStk
\‘-(’(-IDT\/\,: e ‘ A [X3D= @ “ tleg>
| X2> = il/—ﬁ\: 1 /g\_ /O\TI;’ | § =
La) A el 7))
= (20T, )
W 11 —_—pC 0 A/
— TWT/A VL ST X/K
k(oS4 o o T ( _ 4 ,)=
R WY \
-t Fo XA —tL 7 + K&
=0 (e "'y G % +0 2. )
\ A < /
s B A7 “
e JPE + 4
‘:‘.4: Q, P Q‘ B + lat."-
< \ N
2 t ( \,-JL)JT_/,l\ lo i-ﬂ-:g;?f
P =[x A\ YT = |Lhor )€ [o|-Glt]te [o)f
' | 2 L\ e/ b T
\\‘al-o% —(a(‘: [= - L 1 . p
:'.{_2}1. - - i R 1 c EL’F_I,?':
- X

a8

2 2
2. N =<



P\O\D\f}w& \o S o \xowc‘.




