= )\ E Mathematicafr

-

B

125451

AL



Mathematica ¢ /&

Mathematica: DA CIEE S 5 SR IvHENST 5 AL R 58

R R
Lo KN 585 ERERENSETE. FRE AT 5

TAEH K
ZHA (DLHP S5 RG22 EE B 5530 2w 77 X 5e it 5D
FEACFE CLLIZATRE P FIRE e B i) 7 2 5E - 80D



W ENAE S RGAE B )3

HNRES RATEWE IS (R BRI R TR

(1) 1EN THA, SEloRm mR AR s 5
(2) 1124 Padi iy HERA A 4 T 2 U T, 3w TARRICR
(3) MM ARZE LT R, B AATEN B e AR, @K% .

TARfAE:

(L) M ZWNFTRI BN BRI L, T ECAES, St o T omfE EeA e
(2) #iaBeAa, KNSR fke; 85

(3) s FH 4R, WG mReR, JENBEREAIHe S NEmM T, Sak ik,
(4) gk, e BORBHR - DEZRIIEE.



8.0 E%?ﬁ%@wﬁﬁ?—ﬂﬁﬁﬁ RIT 5B

Mathematica D& /EIR Z AR 2z H . A WH— =T 15 a2 g )
JeE 7 ia FdMathematicalf) /7 5 J 5 F o

—AREFAE TR B, U e S P VO =u(@)=

T B B AR TV a0 st w(0) = (@) =0

2mE 0°X
m
:/H;I:F': k2: hz
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BeginPackage["CoulombPotential ]
Clear[WaveF,WaveR,WaveA];

WaveF:.usage = "WaveF[Z ,r_, theta ,phi_,n_,| ,m_]
VAL AR PO b AR R A 3R
Z MRz R A . oo HL T B RO PR SR EE R theta A1 phi 4 BRAB R
FIASE. n, IF moh R A Sh EE AT E .

WaveR::usage ="WaveR[Z ,r ,n_, | ]
THEL L A8 B 35 AN TR VR R B30AE 1) 3505 90 F 71N
Z N TR FAT 2 1o H T B O R R
nAll Dy e A E 5 AT R 8. "

WaveA::usage = "WaveA[theta , phi_,| ,m ]
VAL L AE 2RO B A I bR S A 2 SRR 0 3R 7
theta A1 phi IERARERA B A . | F m Ros s =504 ) 148 17
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(- EXAKEEE )
r.:usage

n::usage

|::usage

m::usage

theta::usage

phi::usage

Begin["'Private’]

(* - PR LR P ERBE IS - %)
WaveR[Z_,r_, n_, | ] := Module[{unit, tmp},

(* - H—ALH B - %)

unit = (Sqrtf(n + N2 n (n -1 - DN (2 2/ (1 + 3/2)) /(2 | + 1)!;
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(* --- PR R AR ) ER o I E X --- %)
tmp = unit r™ Exp[-((Z r)/n)]
HypergeometriclF1[l +1-n,21+ 2, (2 Zr)/n] ]

(* - PEECH R AL R A EA R - )
WaveA[theta , phi ,l ,m ]:=
Module[{tmp},
tmp = SphericalHarmonicY|[l, m, theta, phi] ]

(* - AR TEESHE S R AE R KL --- *)
WaveF[Z ,r _,theta ,phi_,n_,| , m_]:= Module[{tmp},
tmp = WaveR[Z, r, n, |] WaveA[theta, phi, |, m] ]

End[ ]
EndPackage[ ]
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J A L TR SR T A B B I A 5 B B R 1

ﬁf‘ﬁﬁ)\h}?@@oulombpm SR 5 1 PR A0 H 52 SR BRI
B aniE 12 4T N 4

<< Coulombp.m
PlotfWaveR[1,r,1,0],WaveR][1,r,2,0],WaveR[1,r,3,0], WaveR[1,r,4,0],
{r,0,35},AxesLabel->"r","u",Prolog->Thickness[0.001]]
(*Figure 1%)

Plot[Abs[WaveA[theta,Pi/2,2,1]]*2, {theta,0,Pi},
AxesLabel->"theta","Y",Prolog->Thickness[0.001]]
(*Figure 2%)

Plot3D[Abs[WaveF[1,r,theta,Pi/2,3,2,2]]1"2,{r,0,15} {theta,0,Pi},
Lighting->True]
(*Figure 3%)
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Plot[WaveR][1,r,1,0],WaveR][1,r,2,0], WaveR[1,r,3,0],WaveR[1,r,4,0],
{r,0,35},AxesLabel->"r","u",Prolog->Thickness[0.001]]

Figure 1: Z=1 1=0, n=12,3,4 HJIIANER & EAR ] 55 1P 4% i 2k
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Plot[Abs[WaveA[theta,Pi/2,2,1]]*2, {theta,0,Pi},
AxesLabel->"theta","Y",Prolog->Thickness[0.001]]

Figure 2: AEI R 45A 8 DRI o3 LRI PO B/ 0 Z2H IR IR

0,14
0. 1:F
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0, 0&F
0,06
0, 04

n.0gp

n.5 1 1.5 i £.5 3
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Plot3D[Abs[WaveF[1,r,theta,Pi/2,3,2,2]]*2,{r,0,15}{theta,0,Pi},Lighting->True]

Figure 3: Jy »=7/2, n=3, 1 =2, M=2u}, AUEY, ok B4 HE T 7Bl TR £ €
B =42, re[0, 15], € <0, 7]
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