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ABSTRACT

The chemisorption theory is studied in detail using the
Newns-Anderson model. The Hartree=Fock approximation of the model
is discussed. The dispersion, ﬁb’ of the self-energy Zo of
this approximation is evaluated with the use of the three-dimensional
crystal wave function and demsity of states. (The calculations are
presented in detail for semi-infinite crystal, in particular the
simple cubic lattice with (001) surface plane.) In one-dimensional
limit, 50 reduces exactly the same expression as that semi-elliptic
form previously proposed for the one-dimensional linear chain crystal
model by Newns (1969).

The correlation effect is also considered, beginning with
the Hubbard approximation for the limit of Vzk = (0., The Hubbard-
Hewson, Brenig-Schonhammer and Bell-Machukar approximation are
detailly discussed and compared. The Bell- Madhukar approximation
is then generalized to include the case that the spin excess n, =18,
is far from zero and total number of electron n at adatom is far

from one. The resulting two pole Green function is physically

interpreted as the combination of two quasi-particle propagators.



Lt -
Havainuiinuc N3RnemMIwngefrovuuusiasvniigedu taduevlalas o
L] L]
dotitn ulpRIwen Wy Ldou
] - -
7131 3uAUSNEN JOVAIERIITL TN Fnuain
wHun3Y 1Al
On1sf@inen Beos

L]
unfinua

vustuil L unsAnemgefinisgedu el las lvuuushaevlasueu (naTiu
agvaz 1Bun  wanmaniitn ladneiuaz i sunisussunauuuamI-eanyevuuy
o a L a o nﬁ’
ERELA FINUUIIUT LDANTIANTSINY 60 ﬂaﬂﬁﬁ'ﬂw&'\'l\]‘lu L aavn1sUsTun 11.]
=]
% 1 TunR ' @ fla
puan  Tauadudnduafuuasanumiuuuanureevsdniy o 98 (Tunsille
1 o - d - - - 1] L]
uEABEIva LBUARTIM SUKNENTVOTUA LAY Land 2 TATVEITTVNENUULGNUIANDEINNIY N
fArszutuiiu (o0e)) lufnanifin o 98 4 navanmluiduguivaes  dviniieu
Fudtaala iuea mFuuuuataey i@ iauly o 38 el A.d. owod
'8 L] -
Qun 1 3@nudnsnavovandufuciiu - 191 150NN sUs TN RwuUduunIa

Tuinvfin Vﬂ 0 uwardvdnwiuar 1 USou tlsunisussuanuuy Fuuran=823u

k:
- - L] = -
U3TN-QEULEN LUB3 WAT LUS-uuAgNIS Duavaridun  usnanfidhlavuivveu e
"l ' < =
P2INTUT ZUINUUY LUa=wuagn 1T Lugnafinatui Liiv n, -n_ warUluansou n vev
& L L} - ° F L
ﬁLanﬂ19u1ua:wauqnﬂuﬂﬂﬁuﬁqaﬂnquuna:ﬁﬁQWﬂuaﬂﬁu WAl LA NN IRNEILARY

- 3 g [ "
sonunlugluevn fuinduwuuaevin - dvenadaanutui@enioniwan ilunisswiuyes

’ o
FANWINTSAIWYDIDYN AR DUTDNAD



vi

ACKHOWLEDGMENTS

The author wishes to express his deep gratitude to Dr.V.
Sa-yakanit for his motivation and 211 much valuable suggestion
and discussion throughout the course of this research.

He would like to thank Dr.I.M. Tang for much valuable
discussion and expert guidance on Anderson model and Double-Time
Green Function technique.

Sincere thanks are also given to Miss T. Singhasuwich
for her various helps.

Finally, he would like to thank all colleagues at the

department of Physics for their helps in various ways.



vii

COGNTENT

pace

ABSTRJ\LCT ..-ll..l.0IOI.lO"l.I.l.,:.':\.\‘:‘.._...lr;‘:}‘/)o "R R i'
WS> 2

ACKNO[’?LEDG?'IENTS L B D B B B B B ‘:/' .’ll-ll‘; L ;;. -‘.\; - " ,I.ne L B B B B B B vi
\*L\sgat ) T
LIST OF TLLUSTRATIOUS 4usuasoses do¥piasisaisfoscesasosces ax

CHLAPTER I INTRODUCTTION siveceensscscsscsncssnannssnssnnss 1
lll Adsorptioll [(EEE R R T I o B R B R B I B B I L 2
1.2 Physisorptien v.s. Chemisorption........ 3

1.3 The Scope of The Thesis seeecescvsssnsass 4

1L (HEMISORFTION THEOXY .ievscessosoessanansenans 7
2.1 The Seni-Empirical Approach .eeeevececsss 7
2.2 The Recent Chemisorption Theory ......... 15
2.3 Newns-Anserson Model siveeeccessscrcncnne 17
IITI HMETAL SURFACE .ieevecescsscocsnsnsnnnsenncsnans 19
3.1 Semi-Infinite Crystal (SIC) Model ....... 20
3.2 SIC Model Of SCC ,wssswmsssnvsveswisesses 235
3.3 Density of Sta3tes seeeescssccsssssnsssnes 38
v LOCALIZED STATES IN LTALS THEORY .ieecceacene 43
4,1 The Behavior of an Electron in Spherical
Potential Field .ceceecsccsscssscsassssas 44
4.2 Virtual bound State ....... e P ey I 49
4.3 The Improved Model of Localized Marmetic
Mument in jletals soesesessssacsssacessnas 51

6.4 Anderson Model ..evcecsecsnssscencanan g 53



4.5 The Green Function Solution of Anderson
Hamiltonian e 0o ® 9o @0 900 ®0 60000006 e 06" CcC0 000800 08
4,6 The Density Distribution of 2-State .ccceccesese

Ii,7 8Self-Consistent Condition for Localized Moment..

CHAPTER V THE CORRELATION EFFECT AND GENERALIZED OF BM
APPROXIMATION cccesecscesasoscsansscccnccscnassncecs
5.1 The Matrix Formalism for Solving Single-Particle
Green Function seesecescssssscascscscsvasscnssssns
5.2 Hartree-Fock Approximation ..seesccecccsccacsscs
5.3 BM Decoupling Scheme and Its Generalization on
Anderson Hamiltonian cececcecocsccccconsecccsssss
5.4 The Correlation Effect in K-Chemisorption .....
HAY¥TE X VI CONCLUSION .ot vecccsscccscescssccscscacncscsassscsccns
A 0T Seeesenesssessesssssanssscsscsssassasansasnssssssacssosnsans
APPENDIX A DOUBLE-TTITE ,GREHT FUNCTION | arewsvenmmsccssscssancesanes
B TH THNTRGRAL PART OF TIE SPIN ¢ BIRGTICN'S
OZCUPATION TUMBIMN N seesscsscsscscsscssasessscscsssse
¢ THE STMPLIFPICATION OF In[Tr(G)] cevececsecsccassssnoss
D VATRIX REPRESENTATION POR IMPUNITY PROBLEM scececoscee
5 BS DECOVPLING SCHEME sceccessacscosssnsanncssssnesssse
TR SELP=HITIGY L (@) eeveessocesnsencenscncscacacanas

¢ THE 2, STIPLE NIFFRICATL CAICUTATION SCHOMBeeessscsasses

TJITA LR LI R R B I B I B I L B I I I B B BB B B B B B B B R BB B O B B B BB R B )

56
68

71

75
75

76
81

85
89
100
103

113

116
127
132
134
143
149

150



LISTS OF ILLUSTRATIONS

2e141 Heat of Chemisorption for the Transition Metals sccsce
Falel The Semi-Infinite Crystal cccovcocscsssscsceesscsoanccanccs
3.2e1 The Numerical Plot of 61 IR G gt o0 n000enasssssinesossnes
3.2.2 Greation of SIC from Infinite Crystal seccecccsaceecoces
4.2.4 The Diagrammatic Representation of Virtual Bound State
4.2.2 The Density of Staté Change sccecccsccesccocccasccancs
4.,6.1 The Density of State Function as Impurity Site cecc...
b,7.1 Regions of Magnetic and Non-Magnetic Behavior Qurve...

S5e241 Semi-Elliptical ﬁo(m) with Hilbert Transformationﬁc(w)

ix

Page

12
21
31
31
50
50
70
72
83

5.4.1 The Qualitative Change of pgg(w) with the Correlation

Effect '."‘.-..G.Q..‘-.....-..‘..OIQ.GGSI.........-..
c1 The Domain of Integral C19 cecnsscccscsescacacesecsenccse

1 The Relative Configulation of Adatom ceceeccceacccccescos

97
129

145



	Front
	Cover (English)
	Accepted
	Abstract (Thai)
	Abstract (English)
	Acknowledgements
	Contents


