NEW CRAPTER : 2
P:W\c, pcw‘l'tde,li\c& PVUFWJ\"\LS O'E M @

L — m——

“The wnatwl o{ X&o)\j \has {-o.scimo&e:& F\nlloso‘a\nws

siwee. Thwe cunciewd  Eivmes

B thwe fivst sdewific theowy o Lqd
5’\‘%\7\'&& Q/\M.U\rcsiva ou\l\ oy -HN,_ X\/’ u‘d“’“’h
(go.l;lﬁlﬁ'})o

i tee XV QQ,\I)\L\UK Ctheve  weve two Com‘od\;ueh
%CO\M’?-S o‘

— ACCOVO\’W\OX ‘o o Duddn Sc-le,d{g'l" @

d Chavistioon HUYGENS  Liglk comsisted of
woves, The WaLn GUFC\MU;.)‘ \«c u,SfA = ) —‘ov
2=""3 sufpov'hm‘ his thaow, was the C{ch o{
ol}{j&“—d(foh:
. E :
_ﬁ > _'5
Lw‘d E 7 -
> f _
2 The ,awet\& g‘yat ow T
|—) ort " AN 1S o-‘ Lu,»g‘er s\v2¢
A?? v 4ot ‘e Y.UV\\I\CLL
t.g{f“/\ o vlh\I\OKb
& o\;sc,\rvcc) @ sivmilav behavicnr i\-,*\m_,

Hmé@nems
Cast 0'(’ waves own de sw\"(au_, __.l_\/\aj

LWSY""’{A \Wis %\A.Lm\c;\m:s )




Wanes own waker Sbbv%o.&l \?c.;s(:(w:6 '\'\I\\I‘Ouea\u @

o vawvold openine

f
P\Q.V\L E CL Yc,u,\ou—
WaNC - )) ) wave

- AC«CO\fa—LV\,QJ +o NEWOM ' L:P\h’-t wis o SJ(V(M—\. 0£

! way pa,\?tio\{.,%.

He G,x"\a,im,& c}lﬂ'v\q&(om as Tue eﬂﬂ-c* o‘{'
Wﬁm(‘jbh 'YO"QLS c\,o‘k,vm.‘ on th LLO\\.:& pu‘kcde.s

‘Da..sslw) close to Hhe O?f'-vv'vW\ J?va\"(f«S. amd
AO{MCW’Y tews

’—E/ D{-(‘(v q,eifow
a,c,couldv«-\

,___———\\‘) to N Lwto W

NEWTON was the TOP GURU for the XVil-tw

u,u.‘&wwk v\m.récis'('s ; 5o s -‘:\u_auob wWowN .
o Twe NEWTONS theowry (the "CorRPUSCULAR. THeoRY OF
LtGHT”) becawme khe eﬁiaial tweow amd % was so

andil Hue yewr 1305 | whew e situdiow took e
dvawodic torw...




lw 1805, Thomas YOUNG wade \nis Lawmous &0
Aou,k\.l.ms\z’r mchLmu& — owe ot t\we wacst ¢ wa vw‘to at
%xpﬁ\i»wm.&s tw P \/\Zs'tcwb o“ F\A_l\');t,s :

e
| 4

D ollble - sk
Q,“;cwcius

0w "t\v\b seween | \(OLW\o\ ok)sc\rvu& cL ?aﬁ{»m o‘t

s)fvi?t,s :

The ONLY PGSS'\L\L 6)(?\:1.\«\6&\20\;\ o{ YOUNG R vesult

was Thad  thwe S“'\&?LS occuvved due to ivdeviewne

. O‘{ h%d waws QJ\N\.C/\W\L\M?& -¥Vgu~ *\M., S\A'J{'S
\'\)OuM%rS. E,X‘()e,v{v‘wd ”lf-'\““l_.” tue  Newtou's ‘\'\u.ow&!




AV\Q{\A‘QM‘ S\vao\}t .Qo\r 'k\'\t. WAL *-\M-«O\.l\ came kvcwv

@ Ywe fomous Maxwdls Ec\«u&ac\,\g' whwid ex‘,\a:‘M‘Q
Kuak Mgl is aw ;"l‘?k“°mqu&éc Woe.

Adler it  due Nedtons tacow seewed to be
CON?\J:“A“& (A&Q.cl PPN

B twen andher oovx{u,s\ovx \na,“,e,\,\.._&,_,

ln the 13807s, Gerwan p\nuxsici,s‘k, Hevida RERTZ

—~ tue owe who Ye,v-('ovwc& cumci,al ex\gwtme,ds
Cowdivmine Tl Maxwell’ M’“’""”‘o — discovened.
1., PHOTOELECTRIC EFFECT:

Mdalk
plake

?-
&
N BN S ASSSNT

When a bean ol L:o\\,i £S5 incided} ow @
wactak swr{c‘.cb, dedvong avt e,ia&d -@vww P ml.

Twe &Lgc,c,\n;',wE ol PHOTOELECTR 1c €FFECT cuc\wlv\ LA
. ko o M\AX\\ oow(wsiw\o atudion . \__*_ was valogss'tUL
":o U\)la‘w\- ‘1:\/\5 b(—(ui own {'\;u_, 1“’0“«\1\,&5 oj( 'HM./

W ave -l-\/\c,ou_aa \




Pw&cc}{'ioﬂs o-{ thwe wavnt )(\M.OV'K COV\CQN“V\LW‘
e *P\I\Etob\{.&\iab z;(‘(u& -\t c‘u.aie, Tl
)oook-« '{'%‘t'

. The maximum kinetic energy should be proportional to the intensity of
the radiation. As the brightness of the light source is increased. more
energy is delivered to the surface (the electric field is greater) and the
electrons should be released with greater kinetic energies. Equivalently,
increasing the intensity of the light source increases the electric field E
of the wave, which also increases the force F = —¢E on the electron
and its kinetic energy when it eventually leaves the surface.

- The photoelectric effect should occur for light of any frequency or wave-
length. According to the wave theory, as long as the light is intense
enough to release electrons, the photoelectric effect should occur no
matter what the frequency or wavelength.

. The first electrons should be emitted in a time interval of the order of
seconds after the radiation first strikes the surface. In the wave theory,
the energy of the wave is uniformly distributed over the wave front. If
the electron absorbs energy directly from the wave, the amount of energy
delivered to any electron is determined by how much radiant energy is
incident on the surface area in which the electron is confined. Assuming
this area is about the size of an atom, a rough calculation leads to an
estimate that the time lag between turning on the light and observing the
first photoelectrons should be of the order of seconds (see Example 3.2).
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1. The maximum kinetic energy (determined from the stopping potential)
is totally independent of the intensity of the light source. Figure 3.11
shows a representation of the experimental results. Doubling the inten-
sity of the source leaves the stopping potential unchanged, indicating
no change in the kinetic energy of the electrons. This experimental result
disagrees with the wave theory, which predicts that the maximum kinetic
energy should depend on the intensity of the light.

2. The photoelectric effect does not occur at all if the frequency of the light
source is below a certain value. This value, which is characteristic of
the kind of metal surface used in the experiment, is called the cutoff
frequency v.. Above v, any light source, no matter how weak, will cause
the emission of photoelectrons; below v., no light source, no matter
how strong, will cause the emission of photoelectrons. This experimental
result also disagrees with the predictions of the wave theory.

3. The first photoelectrons are emitted virtually instantaneously (within
? 5) after the light source is turned on. The wave theory predicts a
measurable time delay, so this result also disagrees with the wave theory.
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