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s13enspuuitegnieldBviwavesndaudndisuiiin Central Potential uazazifuussifundnyos

Wanluunil

Central Potential V' (r)=V(r) (8.2)

H9azaanalyl Hamiltonian Operator vasszuvagluzuves

~2
a=L 1y (8.3)
2m

v v
o

Wesanaansynedafiismuiiu Sulseneufigernaunsdu nsisiansatiinasans

meudunltlunsinsgdliiudmgfnssuluwisie q seseznen Jsiinnudidyds wazazilu

fugunsndulunis@nuszuuidudounnniu wu luana, Kén, wisaudfvesian Jusu

v '
a o v o

ToyatudAgldannseunlagandenarmansaipusiy uenNITEAUNE N IUTBLIANAKA?

fAfan1snszatedesngunuendidnaseu Weswnanuimidindinginisaeuiiames Ussnaudiu

NUIToBnguflud1u Quantum Chemistry MlvitinInga1ansau1saiaznaun1s Schrodinger
3 P |

wAnwiluanavunlng@u Famadnsild Afernuiazluissnudidnasou a dumisng 9 vied

SRheh ﬂ&jwuaﬂalﬁﬂmauﬁmm

292



Time
Independent

Perturbation

9.1 unih
9.2 Non-Degenerate Perturbation Theory
9.3 Application

9.4 Degenerate Perturbation Theory

9.5 Application - Relativistic Correction
9.6 Application - Zeeman Effect
9.7 unasy

9.8 Ugymveun



unfi 9 Time Independent Perturbation

9.1 unin

domluyn q nsdifiinen fusisedasndulufmeamusnduinegtine wifiawnsoth
NTEUIUNINNAANANEASIIINYIINITIATIZAR Eigen Energy uag Eigenstate Uassyuulaognaiiiugn
UNADLNLYU Precession U84 Spin, Finite Potential Well, Harmonic Potential, wiausingzia Central
Potential Tu 3 Ti@
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unfi 10 Density Functional Theory

10.1 Uni

a ¢

Tuvaguniii s ldifunisialeuduuvssgndldfuingmansaivising q 1wy
a1v1n151A1an s 91l9 Hyperfine Interaction Tun1sAunusuinsfunssvesninandnisdnaiien
aNSunnETild Magnetic Resonance Tun1sdnenm MRI luunil 1snaelddnumgus OFT Sl
nsthaeusninUssgndldivavidndvesaansaiuwiu 1l uazdanaans

Tug3usndl Schrodinger taueannisvenlul a.a. 1926 Aldfladduniy w(r,0,0)
Huvinafiugnilunisdiun wesdszauanudiiaesisnalunsmssdundaureslslngiau

281971519 A nwIu A Tuund 8 Central Potential wamraauANanduAdY 1Hud1wIuieday
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a ' I3 ' = ' a N a a 4 a = ]2 =a
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o a & o I | a a = a a g dl Yy a o A
fUSTUUMANEBLANATIU Bnfog ez naNdidendedl 2 Bianasouiitslaniuluudaluunieiuin

(Wad 9.2 Applications) 91N 9.3 9ziiudn @un1s Schrodinger oglugy

W, & zZ m_, & Z &

2m ! 4req || 2m 2_47I80@+47Z'80 | -7
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(10.1)
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Tniildesutedsslevd wasdnsnaniddvinislurinievesauniseidle seaiwn Density
Functional Theory TUugniu luunilazianzdnlufinssnznndnenan s7ildadreaunis deamnsa
a3usssuTRvesdiinnsouluaansiialy Idegsuwdugn (Chachiyo, 2016; Chachiyo, 2020a;
Chachiyo, 2020b) Tngazldnuieg Atomic Unit Tun1sussens

aun135913le Usvneaudag 3 d@au Me3unewdesnu Exchange waz Correlation 78953 UU
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Afiudlud A.a. 2020 Tae T. Chachiyo wag H. Chachiyo fie wdseu Correlation n3divialu way

NS4 Exchange nsaivialy Tutifeaty Wenwindisaudiu Jaiaduaunisnmulundsausiuves

a o ¢
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332 472 In(x+1)
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(11.1)
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11.1 WaKU Correlation NQINLAY

g, =aln 1+£+£2 (11.2)
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a s 1/3 1 I ® o a Saa
W15 e s 7, E$(3/47z'p)/ (liflndae, Gell-Mann 1957) uansiesrilvomsinauiiididnnsou
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Associate Laguerre Equ., 353

Associate Legendre Equ., 337

Adjoint Matrix, 49

Adjoint Operator, 104

Ammonia Maser, 145

Angular Momentum, 89
Eigenvalue, 102
Operator jz 103
Operator J? 103
Raising and Lowering, 108
Total, 167,177

Atomic Unit, 428

B

Balmer Series, 344
Basis State, 37
Bra, 6

Bra-Ket, 5

C

Central Potential, 291

Degeneracy, 324
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Pl |

Eicenstate, 312

Radial Equation, 323
Clebsch-Gordan Coefficient, 178
Chachiyo Functional, 436, 493

Correlation, 498

Exchange, 500
Chachiyo-Karasiev correlation, 489
Chemist’s notation, 475
Commuting Observable, 309
Commuting Operator, 101
Commutation, 92

[Jod,]=ind., oa

[%, D, |=in, 200
Conjugate Transpose, 48
Correlation Energy, 482

Coulomb Potential, 344

D

Density Functional Theory, 293,425

Dirac Exchange, 477

E

Ehrenfest Theorem, 243

Eigenvalue, 50
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Eigenvector, 50
Energy Minimization, 443
EPR Paradox, 173
Exchange Energy, 461

Expectation Value, 67

F

Free Particle, 208
Finite Square Well, 229
Fine Structure, 413

Funtional, 438

G

Gaussian Wave Packet, 208
Generator of Rotation, 83

Generator of Translation, 197

H

Hamiltonian Operator, 128
Hartree-Fock Exchange, 477
Hartree Product, 464
Hermitian Matrix, 49
Hermitian Operator, 107
Harmonic Potential, 252
Raising Operator, 260

Lowering Operator, 260
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Eigen Energy, 255
Eigenstate, 257
Wave Function, 264
QM vs CM, 269
Hidden Variables Theory, 176
Heisenberg Uncertainty, 218
Hooke Atom, 465
Hyperfine Splitting, 160
Hydrogen Atom, 344
Wave Function, 353

Helium Atom, 385

|dentity Operator, 42
Infinite Square Well, 8
Infinite Sphericl Well, 326

Infinitesimal Rotation, 77

Ket, 3
Ket-Bra, 34

Kohn-Sham Energy, 435

L

Larmor Frequency, 134
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M

Magnetic Moment, 14
Magnetic Resonance, 139
Maser, 153

Matrix, 45

Matrix Mechanics, 45
Momentum Operator, 203, 295

Momentum Space, 214

Muon and Anti-Muon, 174

N

Nuclear Magic Number, 325
Nucleon, 325

Nucleous with Finite Size, 381

O

Observable, 59

Operator, 31, 57

Orbital Angular Momentum, 91, 94

P

Pauli Spin Matrix, 63

Permutation Symbol, 304

Perturbation Theory, 367
Non-Degenerate, 372

Degenerate, 389
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Phase, 73

Planewave Model, 236
Postulate, 59

Position Eigenstate, 192
Position Operator, 295
Position Space, 214
Precession of Spin, 131

Probability, 7

Probability Amplitude, 4

Q

Quantum Monte Carlo, 486

R

Rabi Formula, 144
Relativistic Correction, 397
Rotation Operator, 77, 96

Rydberg Constant, 352

Scattering, 235

Schrédinger Equation, 10, 128, 222

in Position Space, 222
in Momentum Space, 225
Simultaneous Observable, 311

Slater Determinant, 466
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Specific Heat, 280

Spherical Bessel Equation, 327
Spherical Neuman Function, 328
Spherical Harmonic, 39, 340
Spin, 13, 60

Spin Angular Momentum, 91
Spin Operator, 60
Spin-Orbit Coupling, 402
Spin-Orbital, 471
Square Well Potential, 229
State, 2,54
Stark Effect, 393
Stern-Gerlach, 13

Superposition, 23

T

Taylor Expansion, 38
TCUP, 490

Time Evolution Operator, 125

Thomas-Fermi Model, 432
Translation Operator, 197, 296
Trial Wave Function, 444

513

U

Uncertainty, 67

Unitary Operator, 107

\Y

Variational Principle, 444

Vector, 45

w

Wave Function, 9, 191

z

Zeeman Effect, 416
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