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Figure 5-2 A very schematic picture of a wave function and its associated particle. The
particle must be at some location where the wave function has an appreciable amplitude
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Figure 3.6 Bohr's microscope thought experiment. Top: The apparatus, Middle The

scattering of an illuminating photon by the electron. Bottom: The diffraction pattern image
of the electron seen by the observer,

=i +psin6 E -psind
Ap,=2psinG=(2h/A)siné

T EE (ISR Bl = w5 i B R e yry e B
Ax=MNsinB

| e




e
1.3 i

3,.1"'0!5001( oy Google @ Yahoo!SiM | [ ) BUSRACHR AL L | ) G0EE B O AR REAT | [ A s

PO N B -
% T fEriEst

[} @ik © 20118
G = R = D | 3P ol ol

B 15 SRR D R R 07
A

},
p:i:M

{ ‘::“-‘\."."4 T }__[.:,[- Sty sl st it Ll e 3 U R | il
(SR TSR T A e TR L A e o (i S A B A R AT 8 HebES TR « i it 2
s =2 Ly YN “ 5 x

fh—EE TR SRR S E AT (1926) !

) ! 2 i
Uz, 1) = ——V2U(z, 1) + V(2)¥(z, t).
dt 2m

hitp len wikipedia org/wiki/Schr%Ca%Bodinaer_equation

D

B TR AT — AR S R LA s | Ry IR )
POEE SR B A
(1) fFEr{armaRlas A = hip LI A ERER v = Efh
(2) iR E = p2/2m +V
(3) BRI T RES, (AR )

(4) (RIRE B Momy (BIVRTIAR ) U o (RARSI 0 L B S IE B TR

W) LR
At ! Wi xa) = p

N e




< 8 e T ‘ - i TR Wﬁaﬁﬂ ﬁga
Derivation j ' Sl 8. Bm’“ﬁ'

Short heuristic derivation [edit]

Schrodinger's equation can be derived in the following short heuristic way.[°/f57e1 needed]

Assumptions [edit]

1. The total energy E of a particle is

P
w=T+V=—4V
2m

This is the classical expression for a particle with mass m where the total energy E is the sum of the kinetic én ergy
I and the potential energy V (which can vary with pasition, and time). p and m are respectively the momentum and

the mass of the particle
2 Einsteins light quanta hypothesis of 1905 which asserts that the energy £ of a photon is proportional to the frequency v
{or angular frequency. w = 2nv) of the comesponding slectromagnetic wave
e = =T
2. The de Broglie hypothesis of 1924, which states that any particle can be associated with a wave, and that the
momentum g J@he particle is related to the wavelength 4 (or wavenumber K) of such a wave by

h
P—:\‘—ﬁfx,

Expressing p and k as vectors, we have
i

4= e three assumptions above allow one to derive the equation for pla
fequires the superposition principle. and thus. one must separately postulate that the Schradinger equation is linear

ne wayves only. To conclude that it is tiue in general

EXpressing the wave function as a complex plane wave [=dit]
‘ iSﬁtfﬁdin_ger's ided Was ta'exprese the phase of a plane Wave as'a complex phase factor

W(X,f) = AE‘.Mk-x—w”
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we find:

W=k, W

ﬁzdzw
ozt

so that, again for a plane wave, he obtained:

P2 = (Bk,)W =

& g a

Al = (p? Lp? 4 )= —RE| - U = KBV
L (7 Wl" T2 d? i dy* 0 i

az?

And, by inserting these expressions for the energy and momentum into the classical formula we started with, we get
Schrodinger's famed equiation, far a single particle in the 8-dimensional case in the presence of a potential

d h?

) AR
Iat 2mv itk

R AOF T TR

| ETRIER T IR RS T v
%ﬁ.ﬁﬁﬁ%hﬂﬁf&*ﬁ‘ http. ”gdlileo ths yjng;u Ia wdu (:Iascesﬁ".u wave equations html




TR

|0 bosona. hys tku edu tw/h:gh -achm:xl math/wave pamclﬁ dualwwhtml
"_"*"l[l'lﬂ il | | JE
' B2

‘ EJ &*saw M §E~'F? ﬁ:ﬁ;ﬂfé Wﬁgﬁﬂ ﬁiﬁﬁ [f‘;_ﬁm
e S EEE B () BB (AT E] 7 RES HIH OK ik 7
B SEMIE = T REREIEE] o (0 0 BRETREE oL RS .

£ 7 1435 FiRE "SI # (Obsevable)” SBHIE - M IS HE B (BH9 Hermitian Operator fiss (g o

B | BT ER (HER iE gy

w18 EnE SRRl e S RYEPEERIEE " I 0y 0 B e R

RERRE FENEE TEEASRE ) i S04 i o
ﬁﬁT HEERrTE AT asE LR T EE E’*F’%HH?’? B A IR TR YL B8 SR AY w] LB 05 (G s s o

ESs > SRS ERIRETR | Bl ERNI T S e R R R A o EEE - T

% e E-'T_t
A FIEH ) S E A TIRER S A AL RS AR o B LUEE Y (R e A BESRER A Frﬁﬁ:l:'l'r? HJQ ’”*EPLTEEPL' o

s
RS R T R

(HSSRERE Vs (B s) - EPR =2 Ehakd B i 55

Hiip-iwaww phy.ncu edu twidcc/History/Struggle %20 0f%20Titans htm




I O Bl X uhuuhﬂl flil

@ boson4. phys tku.edu. twfhnqh 5choo| math/wave “partic le duaiwty html

___';eoogle Ol Vahoo! 58 [ REESE4m [ Bfzumg B () E (6 ARt

HAE W EEN - esEn. () SRR

HFIRI{E & (Action) B
s MERZRE
Shaeitivee © EERE

A
=hEER R 11 4 (1041)

' - | | | Bl il LU e : [on
duction to quantum mechanics : http /(en wikipedia org/Wwiki/introduction _to_quantum mechanics#Schr.C3 Badinger wake S




