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CHUONG 4. DAO DPONG MANG TINH THE

1. Dao dong cla tinh thé don nguyén ti
2. Co s@ toi gian c6 hai nguyén ti

3. Lvgng tir hoa séng dan hoi

4. Xung lwvong cua phonon

5. Tan xa khéng dan hoi béi phonon
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1. Dao ddng cua tinh thé don nguyén to

< Ky hiéu cac loai kich thich

Name Field
> Electron —_—
LA YAV o W g Photon Electromagnetic wave

—_—\\— Phonon Elastic wave

_| | |—> Plasmon Collective electron wave
—000 ~— Magnon Magnetization wave

- Polaron Electron + elastic deformation

— Exciton Polarization wave
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1. Dao déng cua tinh thé don nguyén tw
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< Song doc (longitudinal wave)
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1. Dao ddng cua tinh thé don nguyén to

<+ SOng ngang (transverse wave)
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1. Dao déng cla tinh thé don nguyén tr

> Xét tinh thé co 1 nguyén tw trong mot 0 toi gian

= Gia thiét:
« Phan (rng dan hoi cla tinh thé la ham tuyén tinh cla luc
« & Nang lvong dan hoi la ham bac 2 ctia do dich chuyén twong doi gitba 2 nat mang

trong tinh thé. Nang lvong bang zero khi hé & trang thai can bang
« Su dich chuyén ctia mat phang thi (s + p) gay ra mot lwc tac dung 1én méat phang s
lwc nay ty Ié vai hiéu cla 2 dich chuyén @ Usiy

= Xét truong hop luc tac dung gitra cdc mat phang 1an can gan nhat : p = +1

* Ta cO dang dinh luat Hooke :

FS = O(US+1 — ’LLS) + C’(us_l — ”UJS)

 C: hang s6 lwc. DE cho don gian, ta cé thé xem nhu C 1a hang s6 luc ctia mot nguyén ter
« Phuong trinh chuyén ddng clia nguyén t&r trong méat phang
/7 \\. |




Ng6 Van Thanh — Vién Vat ly @ 2016

1. Dao ddng cua tinh thé don nguyén to

= Nghiém cua phwong trinh vi phan c6 dang séng chay
us+1 = uexp(isKa)exp(tiKa)

—

- a: khoadng céach gitra cac mat phang; K 1a vector séng
« Viét lai biéu thuc :

—Muw*uexp(isKa) = Cu{exp[i(s + 1)Ka] + exp [i(s — 1)Ka] — 2exp [isKa]}
 RUt gon biéu thirc trén, ta thu dwoc

—Mw?* = C lexp (iKa) + exp (—iKa) — 2]
S&r dung dong nhat thirc:

2cos(Ka) =exp (iKa) + exp (—iKa)

Ta thu dwoc hé thic tan sac

W

Vang Brillouin thir nhdt c6 bientai : K = +7/a

e . dw* 2Ca .
Do ddc cla tan s6 bang zero tai bién : —— = ——sin(Ka) =0

dK M
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1. Dao ddng cua tinh thé don nguyén to

= Ti€p tuc bi€n doi biéu thirc

12

1.0 -

0.8 —
_w |
4C/M)172

0.6 —

0.4 —

2
\‘J ; \\ Fa
’ o LV
’:, ! payl _
v 7
K
S 17




1. Dao déng cla tinh thé don nguyén tr

<» Vung Brillouin thir nhat

« Xét ty s6 clia do dich chuyén cla hai mat phang ké tiép nhau

= \ung Brillouin thir nhat
« Khoang cac gia tri riéng biét cua K
—nm<Ka<rne —n/a< K <7/a
« Ham e mi c6 gia tri riéng biét trong khoang nay ctia hé s6 pha
 Gia tri cuc dai cua vector séng trong vung Brillouin thir nhét :

Kmax - :tz
a

» Gia thiét rang vector séng K nam ngoai vung Brillouin thir nhét
» Dinh nghia mot vector K’ nam trong vuing
= Bi€n doi ty sO :

u



