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your hosts

Chip Brock
University Distinguished Professor
http://www.pa.msu.edu/~brock/
3210 BPS
Office hours:

brock AT pa.msu.edu for email
raymond.brock AT gmail.com for g-chat

TA/grader
Pierre Nzabahimana nzabahim AT msu.edu



the coordinates

In space:
1420 BPS and the atrium (see below)

course website:
chipbrock.org

this s how '
communicate with you '
D2L for homework and maybe gradebook

the calendar:
M, T, W, F

L:_T_'_.



the sources

course textbooks:

Modern Physics for Scientists and Engineers, 4th Edition, Thornton
and Rex

Physics, Bauer and Westfall: special packet, chapters 17-20

the blog



relativity

special relativity

thermodynamics

first and second
laws of
thermodynamics

Kinetic theory,
Maxwell-Boltzmann
law

the content

quantum theory

experimental basis

structure of the
atom

wave properties of
matter

Quantum
Mechanics

the hydrogen atom
atomic physics
statistical physics

nuclear and particle
physics

the atomic nucleus
nuclear reactions
particle physics

general relativity
general relativity

cosmology



homework workshop

read the syllabus for the details
you work homework together every Monday during class

turn it in at the beginning of Tuesday class



questions?



let's get started



sad book:

Night Thoughts of a Classical Physicist, Russell
McCormmach

the story of Victor Jakob, a professor of physics at an
unnamed, small German university...set in 1918

What would you believe to be “true”...and you’d use that
word...if you were a European Physicist in 19007?



without a doubt:

Newton’s three laws of mechanics
Newton’s Universal Law of Gravitation

Thermodynamics
Conservation of energy of Joule and Helmholtz, 1st law
Maxwell-Boltzmann distribution and kinetic theory
Entropy and the 2nd law
Stefan—Boltzmann law
Wien’s law

Maxwell’s Equations
luminiferous aether, or ether
maybe Lorentz’s force law

Milky Way is all there is and it’s comfortingly stable



you’d really doubt

the “atomic hypothesis”

that there’s much new left to discover:

*While it is never safe to affirm that the future of Physical
sScience has no marvels in store even more astonishing than those
of the past, it seems probable that most of the grand underlying
principles have been firmly established and that further advances
are to be sought chiefly in the rigorous application of these
principles to all the phenomena which come under our notice. It
is here that the science of measurement shows its importance -
where qguantitative work is more to be desired than qualitative
work. An eminent physicist remarked that the future truths of
physical science are to be looked for in the sixth place of
decimals. ” Albert Michelson 1894



s
@)
)
S
©
O
D
)
)
L
=
O)
L
-




this is




PRETEND THAT YOURE A PUYSICIST (N L900...
whet do you lenas <
NEWTONE LAWS ...
24 2 e eE
3 s

?} - mv .. SO Z"‘1 is about @
\ula- Ol #|

exsy +o determmne relative ;’ s
Whet albouvt Z:IS‘ 2
wif\a vespect +o what €

1 Evust Mach
' |l Bl 1836 - 1414




SO ot a speaicd case of 2

3'-(*{/“#-’7 ; = E = ,/qj-;
¥ T »-»Jus«— WowepAvun Covisev on
(amd due o Galilep ad Qescantes aMn?kms

Lots of &Msmw n~ e [i{'ﬂ‘ szq“‘ tenAuvies

A frie otk on an ok n & given Fue mdoned

—t = ?

= JFd;tr Ap =T
Twpwlae .

<FBrak = Ap



Emwm Vo § sz,«/% Qenvsevetion

Hwe o HWWS 2\l Le:claw;‘l‘} — vhdle Mv(»vb— neopl. —> Jomas Joule
A fnee ccbing, su an obieer Tl & Gren clighanca

lD =t —
o LFES>S- Ak = Wy, =
£y — b
o & =
@ Wk
—_ =
Stvee F=wdyv Camn ClnnnNg. ak
dx AEAl
exch ()oy*\M.
< dv - dv ax = wdv
dz dx dt dx
‘?__ 1o b Vb T 2z
l/\]a.[, = f F.dx = jV'lMA__‘U k< = S"fW- du = LMW K"M'Uo
& 6 dx U,

= KEI, - IC‘E&
S"E.Ab AKE = Wiy (i S Thenans)



i If He Wnke dsesk depend ot pati...
B (amugan
> F f[:ec!x = 'FCXL> —#(X~>
G dx o
Usuallig o ten
NN ERRER ..
H f B.dx = LL(beJM(xaQ = — AR
O
o Wep = Ak gty = ol o w(xo)
g+ W = (.C(’-l- U,
K4+ L = Conghant covseviohibe /.

e
due "c&v»f:g/w'ar.;‘::mu
ak x



XS m? L e ds yra weavu it 7

SM(@W(Z.

At lecA Elovide Wi & lav oo i+ sees sue ..

GAAV TTATION




GvaritefiTrn

(h 2
]_@—-% : Qz_
W m,

G\lw{-rv:s Vﬁ.{ Frivwmph -

= M by
Fiz o =t
f?'l'z_
\MI/\’D\A &5‘\ m e The same as e - Z“l(a,.p?

\M- Ol %l fovee dnshomrh hamsuithd fon L 27
4 Ashow at a distance i




Eledv bw—dqwﬁiﬂ/bt

m s X
A 4 cewhr) sot o wivaces: Fava&ud,—a Max crah| — chéwf),

2, v
e )
a. Q

— A ~
Flvz= L Q(Q\, v L ‘F'ZI 1 = g.‘[Qxlo '\lW‘L
41(6,) Z’— e Z;
Y2

. Covlewn 15 ennwwams, Q]z&),:ﬂ-c» 3 lzh_: tm?
E=4Mt

vatks Wil e Wyv-c,% WW Novw caveed [
( -4 =
<R MKS — 'S stida avewh.

T & .. v ate

©

w e N
l’\.fl"-'-"\’"g—-ﬁﬂwu-zﬁsf =~ Lyz. —> wve  Adbiow ot & Dighance



Michasl F—m/adwq sand "wae' . —  "Lues of Covee' —5 Belds

['s
[

vecl ‘)“1/\»‘1»4{6-\

rza/o-ebw},.

C‘h«m Wil neves e auallen F%VMMa»



May el s Equak sns

¢ veehn colalu of feds

A stovdac lod ak Lt auAup ( Forney Held \) o Sources
s
stufe

“ Tphespal Fomn

1., Gaunss' Law fov eleckvotatics

Gvorvarvy metnemehesl
Surface



Flmx

- 2\

i
( d&(

-5
ds

=






Y Geu.e-/a,%y& Aupares Law
I

EC) 5 E() h
/ E(t) 2 )
aVbH’YaVV\
- ma. heumert cal
t t o4 Lespa. .. Zuclos}u,
L TR am avea

— e d -
. =l o é = T
é B AL /A 6"&-% EdS 4+ /Ao-"
e

Ccaestes amf

" Araplacesmontt coviesh

— & \’\/\
/(°=4le°7 l\_l_S" Myt Predict

CL
Permiaba by constan



ml

—

Sorface.

B)



z, L»cvm;, fevce 1892

- —_ —
Ert%_é):QE + qVUxB
di



1900

state of theory
state of experiment’s with light



