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CHUONG 3. LIEN KET TINH THE

1. Tinh thé khi trg
2. Tinh thé ionic
3. Tinh thé cdng hoa tri

4. Kim loai
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1. Tinh thé khi tro

< Khi tro
= Tinh chat

- C6 dang tinh thé don gian nhat

« Cac dién tUr phan b gan giong nhu dién tir cia nguyén tur tu do
Tinh thé trong su6t, cach dién, lién két yéu, nhiét dd ndng chay thap
Nang lugng ion hda cao, I16p dién tir ngoai cung dugc Iap day hoan toan
Phan bé clia cac dién tr trong nguyén tir tu’ do cé dang doi x(rng cau.
Cac nguyén tur khi trc trong tinh thé dugc x&p chat tdi da véi nhau

Khoang  Ning lwong dinh  Nhiétdd  Thé  Thé Lennard-Jones

cach NN két néng ning ion . -

kiimol  eViatom  hayK  hoa(eV) —qqis e A
He Trang thai 1ong & ap suét zero 24.58 14 2.56
Ne 3.13 1.88 0.02 24.56 21.56 50 2.74
Ar 3.76 7.74 0.080 83.81 15.76 167 3.40
Kr 4.01 11.2 0.116 115.8 14.00 225 3.65

Xe 4.35 16.0 0.17 161.4 12.13 320 3.98
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1. Tinh thé khi tro

< Tuong tac Van der Waals - London

= Xét 2 nguyén tu khi tré gibng nhau, cach nhau 1 khoang R

= > 50 vdi ban kinh nguyén tr

= N€u nhu phan bd cua cac nguyén tu la c6 dinh thi tugng tac gida cac nguyén tu
bang zero do tucng tac tinh dién triét ti€u lan nhau gitra dién tr va hat nhan

= C4c nguyén tr sinh ra moment ludng cuc dién trong moi nguyén tir, va moment
do luc hut gitra cac nguyén tur

> MO hinh:
= Xét 2 dao ddng tur diéu hoa gidng hét nhau, mdi dao dong tir cé 2 dién tich 13 +e
cach nhau mot khoang la X, va x,.
= Hamiltonian cia hé khdng nhiéu loan
Ho = %p? + %C:c% + %pé + %C:cg

 p, m, C: xung lugng, khoi lugng va hang s6 luc

= Gia thiét, wo la tan s6 hap thu anh sang manh nhat cta cua dao dong tur

=>hangs6luc: C =muwy
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1. Tinh thé khi tro

|< R >| X >|

> Tuong tac Coulomb — tuong tac cap
2 2

7—[ _6 X € € €
1_R R+x1—29 R4+21 R-—129

= Gia thiét gan ding R >> |x1|, |z2], khai trién bac thap nhat :

2e2x125
Hi~ — 3
= Biéu thirc bién doi kiéu truc giao dé chéo hda hamiltonian
1 1
T :E(xs‘l_xa), 9 :E(xs_a’;a)
1 1

p1 = E(ps + Do) D2 = E(ps — Da)

= Cac chi s s va a la chuyén dbéng ddi x(rng va phan déi xdng
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1. Tinh thé khi tro

= Hamiltonian toan phan cua hé :
1 e’ 1 1 2e?
_ _ |t O V2|l 22 (o282
H=ort = g5 (O T )t g5 (04 55 ) )
= Co hai tan s6 dao dong
2¢2 1/ 2¢2 1/ 22"

W = \/(C:I:ﬁ) /m=uwy|1l+= (C’R3> ~3 (C’R3) +...

VOi Wy = \V/ C/m
= Na&ng lugng diém zero cta hé : §h<w5 + wy)

1
« Do tudng tac, ndng lugng nay giam mot lugng : 2 - —hwo
= Tucng tac Van der Waals :

1 1/ 22 \? A
AU = §h(Aw8 + Aw,) = —hwo= (CR3) =%

« Con goi la tudng tac London hodc tuong tac cam ’ng luGng cuc-luGng cuc
= Tucng tac nay la moét hiéu ing lugng tlr: A — 0= AU — 0



