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MAXWELL'S INFLUENCE ON THE
EVOLUTION
OF THE IDEA OF PHYSICAL REALITY

people still tried to explain all events as the motion of
Inert masses; indeed no other way of looking at things
seemed conceivable. Then came the great change, which
will be associated for all time with the names of Faraday,
Maxwell, and Hertz. The lion's share in this revolution
fell to Maxwell. He showed that the whole of what was
then known about light and electromagnetic phenomena
was expressed In his well-known double system of
differential equations, in which the electric and the
magnetic fields appear as the dependent variables.
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The Nobel Prize in Physics

Photo: U. Montan Photo: U. Montan Photo: U. Montan
Charles Kuen Kao Willard S. Boyle George E. Smith
Prize share: 1/2 Prize share: 1/4 Prize share: 1/4

The Nobel Prize in Physics 2009 was divided, one half awarded to
Charles Kuen Kao "for groundbreaking achievements concerning
the transmission of light in fibers for optical communication” the
other half jointly to Willard S. Boyle and George E. Smith “for the
invention of an imaging semiconductor circuit - the CCD sensor™".



i 4% S o

o Maxwel B8 .2 4], ALY

%ﬁﬁﬁfﬁﬂmﬁﬁﬁﬁﬁ,ﬁ§§ﬁ
Y B2 R0 R BRAEAUR IS B RERE DY
Emﬁﬁﬁm%ﬁ%%%%mkﬂ,ﬁ

Maxwel BB 3 A TR
o Helmholtz. Boltzmann3Z %%,

KRAESL -

BEPHLR



RSB LB EBE BT A RAE 8 B

o Helmholtz# 7 =ANSE5R8, FEE DU
)= Hertz R W5

UESEA T HARALKE R A% T F
(B B LR

ik BH FLAEAE

Lfit)

R

LR

(BP Bk S )

e S A

# (FREIELZIHMR)

L — A A AR

— B B

R AT O O A A R —



Hertz i) TAF

o Hertz R—NBEA LA, XA RLEHEEM

LB S

o 1864412 H 8H MaxellEiB =88

e ;;8%5%572&7&%%

g il

N, 2% FH 42 VL B 9 7 2 L

JLVA

O PIME: Joiki AR iR G AR
o 18864F HertzZely (PEBESTIE 18644EF 1%

)




»E Herzifg+ X BT wwE

of:v 18774k ﬁ)ﬂ .
@J& Eﬁﬁﬁ?ﬂ'ﬁy at K
IR BBA K [WTM

o B R LB /

__‘{ __‘{ LS — ’ %ﬁ%
~¢<¢<mn&rﬁﬁmmz, ﬁﬁ$ jﬁﬁg ﬁﬁ%{,
gggﬁﬁl‘ e, BIKHE SRR %4 108-10° 8 /#b

qu W““ AV%W"“

B CES LR T kT R RS2, WESE T R
B HIFAE

2016/
12/26


../../../jia/bk/插播/电磁学/电磁波的产生与接收w.SWF

18574E2 522 H — 189441 A 1H
EEMEER

FRPaBEBET: 4%
iR KT A —MEFHMUG
fifd. AR YFE—
THREARMFT268A, Ak
TEABERXGEARRAG A
%, NERLERRAHREG
BV & 1, STIETE 4 G
AAF, RRAARRRALTY,
MALREMM ARG,

%%@‘%ﬁﬁﬁéﬁﬁ%%ﬁ%@ﬁﬂ%ﬁ%ﬁ%
i



http://baike.baidu.com/view/1015.htm
http://baike.baidu.com/view/5327.htm

L CHRY HL 2% [\ S4B 5T R LI

R A
yidi Gl 1 RS R %
2R BB B ey, Be4r
BRI R 1] g8 K HI & ] .
1% L C FE, B 5 A2 T 0 HEL B

y . '-,. ’/ e, -
~ ' 7 \\ |/
\ | // N -
T ‘\\y | [/ ) \\ __:V/_ >
+ 4+ ,‘/ [ ‘.\ \ ‘
| | | l { \
' I > o {
t | '.\ | : "" i
ey / /
Nk / N P /
/ / '1‘ \ - o '\\\
A // A " s //‘\\ —
_ ‘,," ‘\\\‘~ N
i / : 3
. ' J J .

2016/
12/26

i
&
&
=
R
IS

|
=

5



W TR AT DA 3, e AR EUAS . PIRR AR
W s 25 d AT O 4, A

E=—<, (P E.di
N Uy =, E-di

VARSI 3 B4R R, S BORN, I 7a i
A B T 2% D9 1R 4% ) IR PE eV AT Joia . MR 22 15 A i
FER, URGEVA AT R N, B PG B FERARAE

L - JUDJMFHEV




T RS @’@@

cwmﬂﬁ¥%ﬂ£%¢%ﬁﬁM%m&ﬁiﬁ?

o PERMBBHANE
FRPSAR DB R 0 = ——
FRL B 5 T I yLe
R 5 VLR 5 P 7 AB P JRR O BB A B

FLTR AR 2 IR B AR 1
UL : PSRRI A
MR RASAERTBEIRR, AStrash SR NAERR,
UAE R MR BRI, AU AR i X

2016/
12/26


../../../jia/bk/插播/电磁学/LC电路与天线w.SWF

PN Hertz



KRk : HESZE PSS

RERA—MEHRE, AWM LARNIITR, T
BAELAGEN CEERBHZTR) PERHR BRI, 5
HIREATH R B

R £ HH AR B R A S R R B Y
18884F, 295 WP RIS HITE HZ Y B E R 24 R B
B I B JE, XL &AL EE AT FFERRHFE R
SAARAIN: “BRARERRBHEEET, ST R
IR ok vl, AR TR —A: Rankees
FEREY:, AR DL MR L 7



http://baike.baidu.com/view/1015.htm
http://baike.baidu.com/view/112690.htm
http://baike.baidu.com/subview/19996/7461725.htm

aD

Caninn g 1L Arm%%

———

O HuALXNFR '

o AFALER i BE I A 4L - AB() _
BRI EA R a 707 Ee®)
LR G B FE A, DO, g "
XX T A A3 2

L
EHAE FIREAE A0 ay s Rk
X: BEMZEE, , EBLEE

ﬁ%%ﬁ%%m@% 'ﬁ%fﬁﬁiﬁ@fﬁ

LIS i“‘—f




LRI RO P T A

W (-

-

ﬁm‘c=

|3 i 2

B ﬂ 2m

U

(a) el
| | f=1.25cm
= £
- —— ]
-~ TN LT T 277N
mipmm HRE BT | ———<« K ——HK—
=%~



HL TG 3R 5
o «WHLBh) e ML IREE» , Herzi,
18884E1H 21 H k%

O X—REMIELHBEIPFEN L SH
o RN Z 5T i L B
o YIHRLFE S}

O 1B Bl HL oy B HL 37



../大学物理课件/cais/01.Mechanics/16.TheWaveProducedbyAMovingSource/index.htm
../大学物理课件/cais/03.Electromagnetism/16.TheElectricFieldofAMovingCharge/index.htm
../大学物理课件/cais/03.Electromagnetism/15.DipoleRadiation/index.htm

HU I (p429)

1111111

0 % » XA, RS S R, [
ARSI R KA RAET . wKRE

K B L P4 B R B HE e — i
. DAECESSH BB KA BB (|l
p430 ) e L

O Y o

K JLTFK; g 108m—50m; & o1l
50m —10m; £ F:10m —1mm °
o A WLYE: 760nm—400nm; o
o 4LAM: 102cm —760nm; ) ii?

O %&I‘%: 400nm—5 nm ; 103 i
o XHHk: 1nm—103nm; vHFeR:0Inm . e




N Wavelength (m)
Ix108m im 3x10+%m 3x10%m 3x10-2m
L L L L L L L L L L
= 7 L L L T T L] T | ; L
- W ———
Infrared Ultraviolet Gamma rays
b =
Radio waves Microwaves = X-rays
(e.g., radar) =
60 Hz ™ Cellular f
(ac current) A.\!I ‘I:\A ;(R*‘ phonc\
e N 1 : i3 ST B bt 1 3 1 . 1 M 1 s 1 M I
T v = (= v 1 v Ll v L] v 1 v L P g 1 A 1| v T £
102 104 106 108 1010 1012 l()"’. g & \ 1016 108 1020
Frequency (Hz) / )
A=7.5%10"m \4.0x10""m
f=4x10'4 7.5% 104

Visible light

®

Violet

low
These two rays are W

seen by observer Green
{not to scale)
\ red

Blue

Violet
d Violet =
d

(a) (b)



彩虹.wmv

Vx(VxE) = V(V-E) — V’E = - V’E

k x E, sin(et —K - F) = g4, 1c0H , sin(at —K - F + @)

E, _ [Hor

H, EoE,




That third paper is historically the first to give
a clear enunciation of the conceptual basis of field

theorv— that energy resides in the field:

In speaking of the Energy of the field,
however, | wish to be understood liter-
ally. All energy is the same as mechanical
energy, whether it exists in the form of
motion or in that of elasticity, or in any
other form. The energy in electromag-
netic phenomena is mechanical energy.
The only question is, Where does it re-
side? On the old theories it resides in
the electrified bodies, conducting cir-
cuits, and magnets, in the form of an un-
known quality called potential energy,
or the power of producing certain ef-
fects at a distance. On our theory it re-
sides in the electromagnetic field, in the
space surrounding the electrified and
magnetic bodies, as well as in those bod-
ies themselves, and is in two different
forms, which may be described without
hypothesis as magnetic polarization
and electric polarization, or, according

The conceptual origing of
Maxwell's equations

ond gauge theory

Physics Today 67(11), 45 (2014)
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The Nobel Prize in Physics
1927

Arthur Holly Charles Thomson
Compton Rees Wilson
Prize share: 1/2 Prize share: 1/

The Nobel Prize in Physics 1927 was divided equally between

Arthur Holly Compton “for his discovery of the effect named after
him"”and Charles Thomson Rees Wilson “for his method of making
the paths of electrically charged particles visible by condensation of

vapour®.
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SFI| (1897-1977)

When he was a graduate student at the University of
Chicago he studied x-ray and electron scattering, and
verified the Compton effect which gave Arthur Compton
the Nobel Prize in Physics.
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The Nobel Prize in Physics
1921

Albert Einstein
Prize share: 1/1

The Mobel Prize in Physics 1921 was awarded to Albert Einstein "for
his services to Theoretical Physics, and especially for his discovery
of the law of the photoelectric effect”.

In 1887, Heinrich Hertz discovered that electrodes

Illuminated with ultraviolet light create electric sparks
more easily. In 1905, Albert Einstein published a paper
that explained experimental data from the photoelectric
effect as the result of light energy being carried in
discrete quantized packets. This discovery led to the
guantum revolution
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The Nobel Prize in Physics
1936

Victor Franz Hess Carl David
Prize share: 1/2 Anderson
Prize share: 1/2

The Nobel Prize in Physics 1936 was divided equally between Victor
Franz Hess "for his discovery of cosmic radiation”and Carl David
Anderson "for his discovery of the positron”.

e positron
e electron
v neutrino

%Y quantum/photon
(511 keV)
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