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Spherical Coordinates

The volumeodr between (r, 8, ) and
(r+ or, 0+ 66, p + o)

57 = 1’ sin@ D Sp \H

Volume element l‘f)(l)

http://www.cobalt.chem.ucalgary.ca/ziegler/Lec.chm373/index.html 27
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‘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 at a
particular time.
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Interpretation of the wavefunctionin 1-D

HY =E¥Y — Schrédinger 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

http://www.cobalt.chem.ucalgary.c
alziegler/Lec.chm373/index.html Max Born |

Interpretation of the wavefunctionin1-D

¥(x) — probability amplitude

X positive, negative, complex
LE(x) [P = ) P(x)
— always positive
c=a+ib
a, b real

X X+dx

cc’ =(a+ib)@@+ib)
_ (a +ib)(a- ib)

P=W(X)¥ (x)dx =a-iab+ib+b’

http://www.cobalt.chem.ucalgary.ca/ziegler/Lec.chm373/index.html 30




Interpretation of the wavefunctionin1-D

- w = -
N—_ é’fﬂbﬁ%bﬁiw U(x) — probability amplitude
: \ ensity OSIT - __,__,_:\_BX
| PO (x) 2= w(x)w(x)

— always positive

P=¥(x)¥ (x)dx

http://www.cobalt.chem.ucalgary.ca/ziegler/Lec.chm373/index.html 31

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

dz | » | |

Qx
P(X,Vy,2)=%¥(X,Y, z)‘P*(x, Y, Z2)dxdydz
\

Probability  probability density=
Probability per Volume
element

Vo I ume httH/M\j/&/.cobalt.chem.ucalgary.ca/ziegIer/Lec.chm373/index.html 32




Particle
PTObilllty \

“P(X,V,Z,f)‘ZAXAyAZ is the probability

that a particle can be found in the
very small volume AXAyAZ, ;

http://www.cobalt.chem.ucalgary.ca/ziegler/Lec.chm373/index.html 33

Spherical Coordinates

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

Longitude
Latitude o0

Distance

34
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—E¥ (18
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I )LE—EE F(Hermite operator, Hermitian)

EFALITBEVWT, AT —N\DT I T HEEFIL. &
THY. M DIILE—MNEEFTHD,

56




\ ] B
Or-JO—1DOYE KDIRER

TS5 ADYEZER-TAO—AX19244F(Z, T4MVIZER
59, BEfREBEpTESMFIL, ROL-TO0—(DEEHR

TEZALNDERZHDIET THLHERELE.

2=l

P
ZCT, hEITS5U0E#MTHS.

DFY, REGEREFEZHFOMNFIIENVERZRD.
ERNGTHRIEL, RELEREBEZHONT, TOREK

FRETS TV HLVPNESKT, ROMEIZBATEARL.
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2hEF

FHEFREMEICETEHE, FHEFEMERNDORERFDOREFZE
BRZBRYRIIBICIRILF—ZEXS>TITL ©HT, AYDE
F(90F) DEES LB T EKEEITEL, ZOREBILRIEED
IV —IKEE (ko TRERE. kglIRIL YU, TIEHMEXTRE) &
155, COIRREIZHS - FDILE, BhEFEES. BIBET
DB (=kgTTT =300KELT) I, £&K70.025eVTHS. EAh4
FIEO3235F DB EDRIHRICDEEENEEICK
K, DRV DREERIGTEIT ENTES-OH, [RFIF
DELFRPEFICLIZRNREERIGZFIAL TS (CD LD
BRFIFZEIBPEFFIEND).
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BhitFIR

BRRICE > TRELE-FHEFEIEVNIRILE—4FETY
FE2FFOA—RILTES. chEEERBPHEFEMER. BKIF
BETIIKGE DFEMTIDEEREFZEFHFE2. 240

A—FILKEVWETRHESEU 235D AHEEILPOTLTS.

REZELI-hEFERPEFEFY, CORBPEFICEYK
PREERGER_SEDIRFIFERDIEFIFEND. BHE, £
RIESN TV SR FIF (RER) (LFEAERFIETRTHS.

(Bf) BRREFALIRBEGSHRFHERSFH
http://www.nucpal.gr.jp/atomica/
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4278, ¥4&FS, K4

(1) BEE7ES-2(a)

300K TATIZHLWHEEIRIILF—ZHF O UFDREEFHE
Bk ZCT, IRILYTUES (k= 1.38X108IKL) THS. FE
FDE=Em =1.68X1027kgetE k. [178pm]

(2) BE %88 - 2(b)80OKM/NTEILNT LB E EMN57gDT = RAR—
IWDEEFEHEE L. [5.2%10%m]

(3)ABDBLEIOVNTHOER, B8, B MERELEFE
NTLEEL,

61

5A6H AWICALFEE I (BEEFEER) RELR—H

R BEES- 1158 7TAREE L,

RHEME

(DA4RRLR—FR#EER LS, RIBIEFITHELD, —F LDTT
. B BE.Z4EBE. KBEEZT. ROTHoMBEEE(
QIR fEY -5 A2BF %50

R)IRHIEFT: 4B EE304 B ERIDLR—FAN

A)EEBREIE: LR—MRRITELEZRYFEXEITENHT, B
MINSINS TS NEDIZT S,

62




