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housekeeping

exam 1 was last friday ;)

next one: Friday, October 27

Next Tuesday:

no HW workshop: catch-up lecture...enjoying myself too much
Honors option

Go to: https://gstbb.pa.msu.edu/storage/PHY215/honors/

read the Minervalnstructions1 2017 _215 document



one more thing

Compton Scattering

one of the most important experiments...ever
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given in the fourth column of Table I. That this extrapolation is very

TaBLE I
Wave-length of Primary and Scattered v-rays
Angle ulp 7/p A obs. A calc.
PHMRYY 5600w 0° .076 017 0.022 A (0.022 A)
Scattered. v 45° .10 042 .030 0.029
T . 90° .21 123 .043 0.047
¥  isseaiees 135° .59 .502 .068 0.063

nearly correct is indicated by the fact that it gives for the primary beam
a wave-length 0.022 A. This is in good accord with the writer's value

MAA,U-Vl A(\



| think of this as the
discovery of the photon
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go back about a decade

Rutherford on the loose
on faculty at McGill University, 1900-1903

on nuclear decay



McGill University in Montreal, 1900-1903

chemists still held to the (new) notion that atoms were indivisible

physicists were becoming convinced that atoms had structure and
maybe made of constituents

Rutherford had Rutherford was convinced that matter was transmutating from one
element to another...somehow

made his own
career He entered into a heated debate with chemist Frederick Soddy....

“Perhaps Professor Rutherford may be able to convince
us that matter as known to him is really the same
matter as known to us... I feel sure that chemists will
retain a belief and reverence for atoms as concrete and
permanent identities, if not immutable, certainly not
vet transmuted”

“I am expected to do a lot of original work and to form a research InStead“'they collaborated.

school to knock the shine out of the Yankees.”
Rutherford

to his fiancée upon his
appointment at McGill
University in Montreal, 1898




Nobel
Prize in
Chemistry

1908

which greatly
amused him

and went on

to do his best
work after his
Nobel...very
unusual

> Nobelprize.org
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Ernest Rutherford
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Ernest Rutherford

The Nobel Prize in Chemistry 1908 was awarded to Ernest Rutherford "for his
investigations into the disintegration of the elements, and the chemistry of
radioactive substances".

Photos: Copyright ® The Nobel Foundation
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Look what people were contending with:

electrons produced at the cathode of a cathode ray tube.

electrons seemed to spontaneously pop out of some nuclei.

yet, bulk matter is not electrically charged...so there is some
from a 1910 positive charge somewhere

perspective?

JJ had a model:

“Plum-pudding” model of atom

pudding: a continuous + charge and mass distribution

raisins: specks of — electrons



Scattering experiments...

\

NN

Rutherford

went back Y
to Britain

1907, Chair of
Physics at
University of
Manchester

made "beams” of
alpha particles
using highly
radioactive
sources



post Aoc undevgraduate student

Hans Geiger and Eugene Marsden studied

“scintillating” sheet

& particle scattering from Gold 1909




1908 Geiger experiment
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1909 Geiger-Marsden experiment

1/8000 at 90°
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@ University of Manchester




It was quite the most incredible event that has ever
happened to me in my life. It was almost as
incredible as if you fired a 15-inch shell at a piece
of tissue paper and it came back at you.



He had
solution
after 2 years
of work

he found:

1911: that the
Atomic Number
was +Ze

and made a model
of the atom...

—p

> =

———<‘>L>

JJ Plum pudding...smear of positive
charge - tiny individual deflections

the Rutherford Model of the atom:
Matter consists of hard-cores of positive charge.

The nucleus. This matched his alpha-scattering data.

The electrons? Somewhere around the outside?

That’s problematic, the

‘e) E electrons would

accelerate...and radiate.

(9 a spiral of death.



the minimum size of the nucleus is

3x10%m

atom mostly nothing!




1 meter diameter ball

as a proton...




Father of Nuclear Physics:

e Discovered: the 3 nuclear decay modes

e Described nuclear decay rates...measured the
Uranium chain

Discovered the hard-core nucleus

Modeled the atom

First to deliberately transmutate an atom
discovered & named the proton

Predicted the existence of the neutron...w/
Chadwick, 1935

e Predicted fission

Sir Ernest, 1914
Baron, Lord Rutherford of Nelson, 1931
Died 1937, ashes interred
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