Atomic Structure

Fundamental Particles

particle relative mass relative charge
e 0.00054858 u -1
D 1.0073 u +1

n 1.0087 u 0



Background to Discovery of the
Electron

Davy- discovers elements with electnycit
Faraday- observes that plating metals Is

proportional to the amount of
electricity applied
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Thompson’s results of using the
CRT

Thompson makes careful measurements
of the deflection of electron beam to
determine the charge to mass ratio for the electror



Millikan Experiment-

determining the charage of an electron
Oil droplets

Charged plate (+)

- Atomizer
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Calculations

These number s are all multiples of the same number

105

84

119



Evaluate the results

105/15=7
84 /12=7

119/17=7



Millikan’s Results

Charge of the electmno

1.60218x10°° C

Use this value along with Thompson's mass to charge ratio

(1.75882x16C/q)
to calculate the mass of an electron



~ The Proton
Since an atom IS neutral,

(+) charged particles must also exist

Cathode. with holes
(pierced disk)
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More About the Proton Experiment

1. charge to mass ratio iIs much smaller than foethe
(much greater mass of the proton)

2. this ratio varies among different element



Discovery of the Nucleus-

the Rutherford Experlment
Scintillation queen\
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Interpreting the Scattering
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Final Results

Rutherford discovers the nucleus-
contains the mass and (+) charge

From the number of particles scattered vs. passighr
enables him to determine the size of the atom
compared to the nucleus



The Moseley Experiment
Determines the atomic number of any element dyec

Metal +
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The Data

Atomic number, Z
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Chadwick Discovers the Neutron

by bombarding Be with high energyparticle
1932

Therefore:
protons and neutrons in nucleus, giving mass t@atbe
electrons loosely held as a cloud giving size &&atom



Isotopes

A new technique allows to directly determine the mass of atoms.
It shows that some atoms of an element are hetinaarothers.

35C|

17
number of neutrons?



Isotope Abundance-
Average Atomic Mass

Table 5.2 Percent Abundance of Some Natural Isotopes

Symbol Mass (amu) Percent Symbol Mass (amu) Percent
H 1.007825035 90.9885 '5F 18.99840322 100
’H 2.014101779 0.0115 325 31.97207070 04.93
SHe 3.01602931 0.000137 s 32.97145843 0.76
He 4.00260324 99.999863 32S 33.96786665 4.29
2E 12 (exactly) 08.93 i 35.96708062 0.02
12 13.003354826 1.07 32l 34.968852721 75.78
YN 14.003074002 99.632 Ll 36.96590262 24.22
N 15.00010897 0.368 2K 38.9637074 93,2581
00 15.99491463 99.757 BK 39.9639992 0.0117
O 16.9991312 0.038 1 40.9618254 6.7302
20 17.9991603 0.205
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Calculation for Chlorine-
average atomic mass



Algebra

If there are only two Isotopes the % abundances

"x" and "(1-x)"



Why Isotopes?



Isotope Instability-Radioactivity

|Isotopes can become unstable and emi
energy or particles
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Particles Emitted for Stability

name _gmbol
0

beta b) 1€

positron f;e

alpha &) _He
proton (p) iH
neutron (n) ,n

0
gammag) oY



n/p ratio Is the key to (in)stability



Another plot of nuclear Stabllity



n/p too high
b emission

a neutron is converted into a proton
and ejects ab particle



How 1t Works

you get a different element of the samedanas

228
Ra > 0
88 + 4€




Or by Direct Neutron Emission

you get a lighter isotope of the same elemen

137
| — 1
ca + N




38
19

n/p too low
Positron Emission

a proton Is converted into a neutro




‘K" Capture

an electron is brought into the nucleus
from the first energy level ("K" shell)

106 0
Ag + 4,6 —>
47




