- - v vV v vV v vV vV VU vV v 9
T w vV v vV vV vV v VvV v v VvV vV vV
vy 9 v VvV v v v -

— e \\.
? % De - Eproa\?e Hasgo*\wes?s E
De E,«roahe O_PP\.ed e wave - particle dual natuve of \\ah_* 4o

magsg ,
A'Y) | - o © ®
('j Porbde Tn moton con be associated Wit o coave .
?‘ _ ‘q A = wanvel eha%.
YN\ h < Ploamek's congtandt .
™M = Magg.-

V= Vejod«—a.

—> De 5"”046“6'5 "FdFo%eg‘:s' explaing the ®oWY 'S postulate of

*A'Y\faw\o('r mMomentum * OL\LQV\‘H zohen .

) o
fetr ue comgsider an oxbit

of wadius « n coh\ch He
Q/‘Qd*‘&*\ ~evolves oahotmcl
the “ﬁu&\eu.

The Pod'?n +roversed b(d dhe

elethrom 0 ome ~evoluben

= Cweumfeverce Of the orbit
= 2T

Let us aggume ‘+thot electron 1g A oave

2. The wave o\ efﬂ\‘a be s#o&:le fOovr!
[2my = ﬂ?\].

IF the conditon s mot sohisked , the o

o've'r\C\.f and a‘rqch«aha conecel out each

cooNe,

en o S’H‘;ﬂa, @-@ \QHCA@\—

-

Qoné]vhem for a S'H\hdma O AN
pposite phages of wave will
other +huy de.zaa?m&»\’%e

= Elechhon il be stable n dhe orbir @vﬂ fo ', E_‘]\-'x SY‘H,
USWKa De B‘ro%he's H‘aPO%CﬁS ’ L



.

S
mnw Q

= MY = b .
2N .

- A y

T

-nomen-um '
—Hence | dhe Quomtizoch en 3‘% Ana\b\m
0% PVt pohr's pestulote.-

Q o
* Davissom - Glexmey E_)('Pe:r\men-\—.'

—

Nacuum Chicim onr

Ac,ce,\e*a*:'nca Tunnel

Tungsten T
ﬁ\q::l\\: I
e~ o
Vel td e..._
F i
-
Accele'raﬁna
Potentald,
Expectations from +he Expeximent !

> Eleetrom beam ol - be d‘\FFusecHa refFlected CScc\Hem«"\na + 'b'eﬂec-ﬁoh)

Lmevev»l-d ba He NiCL cxa&}a,l Such +hot 'Eou&hlﬁ equal ~wumberr
OF electrons oxve detected Fov Omd Cac"”e*'\ \cmale 0 Ythe vOvYmal.

— The dishibution of mumber 0f electrong /intens

OF scatiered +
veflected beawm would be smoolh a,Lmua +the

cuvve d Pasth 9{5 He
dete cdor ?‘nd‘l,Ca‘h.ha wn 0T m e” distribution-



N Yment® .
Actual Results From the Expe'™ =

— b N - L Q
A Sha\:\; distnchve maxima  was obsexved w the plot of the s
1ﬂ+eﬁsf+a dictabubten  with \/a»rgma angle of detrection | The
‘rncxx?'yna way ot a Po_’;—()t\.C_J.Lj.QJL Volue @% "A‘ma\e LQ) Hat

aeFenAecf on Hhe Accgle_m*ﬁ‘na Potent ol

— The 1n+ens°|+\d versus Amgle of detection plot -for +4he
experiment looked similase Tn motuve 4o Hhat  Frowm
the X-'rqa At Fracten ~resutis .

(I)4 —s The moxima occuwved ot Omax. =50,
ok B4V ; As acwle:«ra%ma potential -

0I0% Increared /decveared From A

54 N volue, dnhe magrima then
occuved ot o O < Omax,

I
!
I
I
! >
c 50° (9)

for 54 V.

Conclusiong ;

— The eXPe-r?men-’r involvet dVFfracdiem G{) e —Hrwou_%‘h Hhe NiICL ‘
crcds'ml ﬂfaﬁn%.

The = ©
e » o o
waver mierfere congtructiv dzf +o gve o montma (Tmax)

o} ?ﬂ'ieﬂs\”rd ok o fm:w% ~odate of he ama\e (©),

~9M th ﬂ%mﬁlﬁ
ath ewma ’

Btd E)Taracd’s Leweo o{) D‘lH’-rad’ﬁ'em).

nA = 24 S°m(30°—§>

-

NnN=\= cov\sme":*\‘% ad&oce n4 [o.qderg | wosmol
of odoms = cm&s«todl.

d=0-09Ivm +for Nl Grds'fod.. \e (b‘ e":’ﬁ"‘*“
) N

a0 = o ~
0= 50" B0 %),




B De-Broglie s Hpofheas -

e hoL_h s e
my /\[Z"\KE

™M= maas @t plectron _ g.]lxlgaka’-

= Ly w107 2eV s

KE = K:ne%-fc Qv\eﬂd\d Os e = 5heV

u

o-lé?hm]

W= Planck's congtont

S°m ce

O“H‘\QO~ :\—J‘ ?\&7(? .

= AS '\’heow‘ej\';cqﬂ,b\? expected |

e~ doex behoave o» a wave
= e~ obe;LdS coowe-Pa“r-’Hde G\Lkab‘“‘&=

= This proves ba*ma\?e‘s Ha@%eﬁs,

#* Woveg .

D (b)) = Aty Lko - est +<b)]

K = woNe mumbes = ZN

7

€

Amau‘\ax \le\oc1+'a = 2N

= 2Ny
T

o
i

Phase, diFference
A4S amplitude

‘1:7‘;%‘ = an oY cos 'h?%()"ﬂeme;’ﬁ:c 'FuﬂC,"‘\'QY\ X



ter, 4 -Acos (kx - wt + &)

é%, = —(*QD)A S?ﬂ (kx—wt—!-())),
di
d_% = —e Aw Cos (kx— awt + ), =
dt? |

= d?
_‘é_ = .2 A
di: = =

-
~

T

‘KAS‘:YW (k%*wt.g_(p).'
coody .
= A

15 K) kA COS(Kx~wL+¢), -

=>é__\é=

d o

_.KZ-H_ ____@

From €ane. D and ® ., we :ha'-\’e -

I 2
— = Loy
W dt* K 42
= Y . ety an
dt” K‘)EEZ'
=N

= dy o ) &y
d* N 4

| ’ﬁne a\oove 9,%71» 75 cathed dhe OV tave g,;tn.p .
|

= AewSm (Kx - et + ).

= A-UJ?— Cos (Kx_w{+q))

~K°A cos(k-eust + )

——-———l-_ | - :



Y = Phase velodyy = e
K

\/a = %TO\LP ngocj.hd - ‘I—L_
dk

'ACC.OTC“Y‘\& 0 wowve - porrhidde duahi—xd_,

E:hv:b_x?‘n_w P:%:%X%\E
2n
"‘K"Hde ‘("ﬁ mw ’
rEner%,j of a PMHQ’?‘Q' DeBmah‘e c,oa.\le\e\'\afi'h of a pa -
P = &3

= \lel"d“‘d of the wave ProPmaoﬂw"w .

Pk
= Ny = dE _ dew , « \/e,lodhd o +he localized woNe packet [parficte .
dp

.

* wave packek s & geoup of, Superposed woves Haot w%eﬁ,m.gm‘m

a l“"lONQJ/C\,"\a/ ma&uzf’d A.Ss'f-w(bance T@PTQS%.‘;\a Q“PM“)‘TLLQ”,

1-—’;MUT€. the mumbey of ecooves 8LLFeY?MP03§rU&, , "™MoYe \GLQL?LeCl & e

woNe\oacke;b '



'k 7F

ANV
f\/\/\/\/\f\/\f\

&0 R m st T *—‘“f\/\/\/\f\f\
AW MAIMAMAMWY

—— a3

e—— AL —)

A A AAVAVAVAVIVaVoVaVaVaVaYy

= Each A oF 4he Su.‘:er?m‘:o‘s‘iﬂa tooN e c,o*c‘(@&POﬂC\& +0 a PQ'H—?QAC\»_
'mameh'}um (P) e - h y Each e OF gu,‘)&’f?'ﬂf} POS‘!‘\% cOONe
Ad 2 /.

- . . - energy) °
A numbey of Ponr’nc\Fo;hm% woves T S dhe 'w(\o'meh’ru’m ~olue s

maore d?sFersed but the wovepacket I3 -move \ocalized . in lengyity

(g0 Bme).

= As wmuwmbes of poorticlipadk (eneray)

"\3 W aver \\I 3 "H\e MO eyl voﬂM& ’.\5

MOYe centralzed bul the mowe,?auqej e more de?eme& LAn \enar\*

iy (B2 +me)
As APT = Axl and a Apd = Ax T,
Mo o AET = At L omd ob AEL 2 Ar4.
ZSsenberg’s Uncertainity ovindple ;
{A'X,- Ap, 2 _b:l . Ax €2 Ap, oxe
i cannanical Cm‘{iwﬁo’te
AE'A": Z_ b— , ‘\Iah\o.LrLe/\
) AT

[ axApx = Ae AT

| LA’L- AQyere = OJ,



L EHRQD\N@ER 'S EQN'

Ld('x,{) = A cos (kx~-awst) .

In Buler’s motatton, -he olrove soln - 9f wave eqmn -

coon be ~ewnitien O -

\\f (x,t) = Ae 2(kt-ent)

%QP% Et)] Lw =

[W Gxt't) -

; i, (px —EL)
v . 1P Ae® ,
L hH
ﬁ). = °2 2 ﬁ/.hLP'zL-Et)
ox* i e
.k\
2
¥y,
o)y 4 _hz
[P”P = -wow| o :
vy
s B V-B) . A e:‘/t(pi £t)
ot __h"’ .
¥ - -NE .V
? W
EY = —% 9| — )
T2
'We alsd  Kmow hot
Eiot - = Kraebe -E*nev%tat + Potental e—‘ﬂe‘md\d,

2m

' [E =L & \lcfx.)}

T 4 e



L) . 2‘
—h ey - —h Y Ve .
2 3 2mM  A*
= [WHhay = -H 2% 4 veoyl
2t 2m x”

The above eqn.

‘8 the Tme Depewn dant SH;SCR\'\ZLGN{S Equehion ,
— \J

\PC'LA:) s colled the wave funchon.

Usrﬂa the wove Fumetion , ossumed oy
Pexr) = F(x) - g

SubsHMf\-‘ma fn dhe Aime de_Fenc\qvv\- S\rnfé’d?v\aew's eqn .

I S ‘FCz)'%C-t) = "ﬁ ’a"F('x)-g('t)

+ V@O F00) - qlY)
ot om dx* 3

= R Thegry - —a&t)ji CRE JTIN N O £ qet)
ot 2m Ay

D?'V?d;f\a bath sides bﬁ (V:-F(fl)_a(.t),r B, Cde;‘. .

L% 92 qety - £ s
gy S8 T T A @) oye
FE) 2m ot

decrcl!d, above eqn. Ss such thok

& RHs = consdant |

[-]
v» Ejor 'S O comstant for a system .



= -—bi _\__ ’a”“"‘) N = Eo QM*)
2 5(7() ’317— te = *D‘Hklfhe‘r
Q’k dhe st
= 2 g+ VO fe0 = 0§00
2m 2x*

B Sk = _E_’a fn + V () §o0)
M

T“] o o o2 A%
e above €qnc 's the Hime ndependant 8\"”0‘:\‘“&8”"3 .

Sl 3
ag Lvh B qee)

ge) ot

I

Es .

[\

S'a_ﬂfi)_ Eo Kat

%C't) ‘:.h
= | ir\%c-t) = Eot + InCs
1%
=
- An i(:\:)) = Bt
Co R
'_,C\’/.-F\‘Eu‘t
%t’c) = C €

m— '\\ICK,'\:) = J;('zc')»%ﬁ‘t).
2, Bt

_ a3

A“H fneas combinatien o} ‘FC"),?(L‘U wot \\ saf\%'s%d e eqn.

| "y E,(h
e E\\Tn (xR = 2 Cn ) S J\_) General soin.

e ™ ('}

.



In 3-Dimenioni-

B, R fzz_] £ VYD = e

2m 2. 2m

SN 1) = YL ol LR A
LI '7(,3,7', -

:"i'('az £ 22+ 2E)0 r VgD Y s +thay C ey,

Q_m ’axz de 922 ’B Jc'

—

2m 2t

-

BD_Shrgdinger's eqm
U L

- Pobabtithy Dengity

*
Y @ propass ity oF Fndin

’.- \:—T’\l VL\Y + \]C'Zzgrz)\v = +§ 0 ]

a “the ‘PQT'*‘TC.\Q ct Yokt . A

”S PrY dxdydz =

"P* \P = Z * * .
- Cn Cm fn(‘l) :FMC'K.) ‘/F\LE“ ~Em)t

T2 cren §:('x) §.0%) e
Ntm

\ee e * i - ‘
‘: = 5 C:Cm:E:C'x'):Gm('z) eﬁ“(&" Em)t]

Stotien &na gtates i—

The statey M wohich the probab 1t

o e *‘d‘t‘)f- ‘F?ﬁd?ha o wnow?’r\a electrom

1“Aefewndqn+ :
'l*e‘ [\\“‘q} .:ZC#C'“{&\SM]



Constvalingy o, the wave funeton ! Wt

™ MWt be  govm . of Sh«r‘éd‘ma.e'r“& eqn -

- O
-_ \ <o, L\, eut) =2 =
Must e Nnormolixabte 1° €+ as AT

- Muss+ he C_Dﬁ‘{"\\"\ug\k)} oNn .
—_— ”b\pC'l) muwAt he comPAmnuoul
34
.y Y i alues,
~ wC'i(,ld,Z,'t) Should be Anlde ot amj 1,3,1,{ v
-_

\\)cq"dl Z,;‘{:) She)u,lcl be S‘;T\a\e 'V&,QM@,CJ a"‘ an a .9 ﬂ,z_ ,’t 2

-—>
| 2LP , ’al\}’z Y showld be Fnite and Conhnuous .
s ox* 7 Sy

ot
—_— "
Sgg Y deda dz = | (NO'\'le\‘,SOLtTG‘n congtant).
— \ch,g,z,t) shouwld — o oy V(L) ~—s o,

.bs*ru\cweg @{5 Quantum "mechomc\'cg.:- '

C[) The Stadte of a quantum mechaomt

call System
Specified b‘d' Hhe

ave funchier, W(x, Y.z .+9.
hWas o ?vo?ef;“?f that P¥e,y. 2.8 Y,
%‘:\195 e P’ro\oo,b:\?w\—va that e ?aw-'\-?de

Vs Ct"m\a\eﬂlj
The ‘FUthH’ey)
J-z,t) dxdadz

Wes ™ e VO lurme

(@*dY49L) element tocated ol coordinede, Gz, ¢y

a
HIRALY =1]
-on
veg . X
Auﬁ\%\kﬂ’— WY 2,1) wl be aycocioted S 4k @_yema Posdiele MO\RN}
fn oL comaesxvetive Pedd &t a Lorce .






