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oy - ERBMNS, AN O NIE, NEEBOERET BEENYEE O HEROBRTHD.
density RRIZEDEyDEDIEIZIE =By BDIE (N =ENy)
EEOEKIEEZL. EOET N . _ . -
EEQERITEL EOR ERERF AL RDERELZ DB BENHHIEND,
HEMEIHED BRIZITHE HRILY DIEIRD HBIEER (T T 7 B LSRR EEFNEL
EICHBENIZERNHD. DTHLRDITHIENTES.
N N BAMTFERNET RS LRI bl TMAShET
HABROROBRLIED LDOF1 TEINERS LD T,
fEEE, EBbtbhAFEEIC szq/ Wdr =1
HFERHTRENBLL 5%, ERERAER LS TORIE 3RT T
[ZF&HLTLA.
j vV dr=1
55 56




4A14H

1118 IREBEEAR
x =rsingcos ¢
y=rsinfsing
z=rcosf

d7 = dxdydz = »* sin &drd & ¢
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ZH01F0—n,
ZH#olX0—2n
FTEILT 5.

48148

H11-19 HKREBEZRIZHNT
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BEERDIRIRE R

Z
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REEFE
dr
T
1d@
,/fi;5::>/ f///
g rsinf@dep
Y

dr=r’sin€@drd&l¢
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Spherical Coordinates

The volumedr between (r,d, ) and
(r+ or, 0+ 66, o+ op)

AR
&zrzsin®&95¢5r/ /\L\

Volume element

48148




‘I'he quantity |‘P|2 has

an important physical
interpretation: it is related to

the probability that a system
can be found in a particular
region of space ata
particular time.

) n . 47148
Interpretation of the wavefunction in 1-D
HY = E¥Y Schrodinger Equation
1. The wavefunction contains all the dynamic information
about the system it describes

2. The square modulus of the wavefunction at x is
proporional to the probability of finding the particle at x

If the wavefunction of a particle has the value
¥ (x) at a point x,than the probability of finding the
particle between x and x + Ax is :

P=¥(x)¥ (x)dx

4A14H

Interpretation of the wavefunction in 1-D
¥ (x) — probability amplitude
 dx positive, negative, complex

LX) [F= PO F(X)
— always positive

c= atib

a,b real

cc' = (a+ib)a+ib)’
= (a+ib)(a-ib)

P=W(X)¥ (x)dx = -iab+iab+b’

63

X X+ dx
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Interpretation of the wavefunction in 1-D

W(x) — probability amplitude

[ \— Probability
| | density

PO w0 2= W w0

— always positive

P=¥()¥ (X)dx
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Interpretation of the wavefunction in 3-D
If the wavefunction of a particle has the value
Y(Xx,Y,2) at a point (x,y,z) than the probability of finding the
particle between x and x+ Ax; Yy and y +Ay; zand z+Azis:

dz

r dx
dy

Y

P(X,Y,2) =¥(X,Y,2)¥ (X, Y,2)dxdydz
A A

4 N \
Probability Probability density=
Probability per volume Volume element
unit 65

48148

Particle |

5 _
P(x,y,2,t) AxAYAz is the probability

_ that a particle can be found in the
very small volume AxAyAz, "
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Spherical Coordinates

We are going to make use of the spherical polar coordinate system

Longitude
Latitude

Distance

67
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Spherical Coordinates

The volumedr between (r, 6, @) and
(r+ or,0+ 66, p+ o6¢)

57 = r? sin @ D Spdt

Volume element




4R148
(b)EFIt
REBBEHyE LVdy[FRDESGHIREZITS.
(HWERTRITNIEGEDREL.

EXIZH T HEdAXATHFZ R I HEEL|yPdxIZHBIT S
DTHLHMND, yHERKIZESTIEILNIFAEL.

Q)— B THEITNIXAE DALY,

(HERFKRIZ, HE—BIZTBVLWTYPDEEZ=Z2UEEZ S LT
Gy (WA AN

Q)EFETHEITNIEIZSALN.

alb—TAVH—AERRIEIZBOWMO AR THEMDS, yD
CHEEEMMNREICERINTULVEITNIEGSLEL. ZOIEM
5, yH LUyl LERTE TRIFNIXESELN,
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H11-20 FHFSNQELVKEIEER DB
(a)ERTRELMDEFSNL.

t ()R TEETHHMDHER
BN dyhFEHRTHD.

{€)

(c) — Ml THEUL D SEFENELY.

{d)

(d)H DB THERKTHLIMNDHS
N7ELN.
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EFHEDRE

RENBERUE, M FDNZEMNEEE BRI, LELE
BE) T HoBHIFEHREZTATILS. RILUDEIR
(BB T BEMICOLNTHATMLTLS. Fh L
NDEHRERHETE=OIZIFEDKSIZTRIELUH.
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4814H
11-5 KREREHMICEENDIER
ATV ILIRILE—NEATHEET BE, BEnDH
FDLaALTAUH—ABRRKIIRDKLSIZEITS.
&Y
2m dx?
COARBRRXDREIIRDIERED.
¥ = 4™ + Be ™ (23)
k*h?
2m

—E¥Y  (22)

ZCT, E= TH5. 2Q)KIERDEIIZETS.
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(a)fEREE
(1)B=0&9 &, KEIREKYIE
y=Aek
THbH. EREE |y,
("N
THb.

HERBEMIZESHGWIEF xB EECTEHFERE T
EHRFLWLEZERT D, EVMRRHE, ECIZHAINETFAIT
BHTEMTELLY,
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48148
(i)A=B&T B &, KRB HY(E
y=A (e*+e*) =2 Acoskx
THb. EEEE |y,
|2 =4|A| 2c0s2kx
THb

EEZREZOLDETHYMNIZETILT S HEFENEODL
CATIFHFIFREEAGWD, COESTEEREEHOEH (&
. node) &LV,
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hi? = 1

cene |
AWTAWAW AN
I ‘ } ‘ I i (@)RF--EHFEEFEZD

DIRRBITH IS T DK EIRE#

DIEXHED BEITEHT
Re ¢ = cos kx HOoT. HFERETHEEN
ECTHL—RTHDILER
K9 %,
(b)HRIEMZFLL, KA RA
RATHAEREETENE
Eébﬁl:*ﬁ L9 HfEES
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