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Ta1 sao hoc Vat Ly Chat Rin 2

3 Lién quan nhu thé nao dén nganh Cong Nghé
hay Khoa Hoc Vat Li¢u ?

3 Tam quan trong cta kién thirc VLCR d0i véi ky
sw vdt lieu nhu thé nao ?
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Muc tiéu cua moén hoc

Cung cap kién thtrc co s& vé cau trdc va hanh vi cia
cac phan t& trong chat ran trén quan diém cla vat ly
hién dai (thdng qua t/chat cua electron va nhirng kich
thich nguyén to cda chat ran : phonon, plasmon, ...).
Hiéu r&6 mdi quan hé twong hé gitra hanh vi phan to
va céc tinh chat vat Iy dac treng.
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v Cau truc : (vd: mang TT lap phuong, ...)
v/ Cac phan tir : nguyén tir (phan tir)

* CO 2 cach tiép can xac dinh t/chat vat Ii
cua chat ran:

(i) Xay dung mo hinh don gian, sau d6 dua vao cac dinh luat co ban da
biét dé suy ra tinh chat dudi nhitng PK x4c dinh.

(i))Xuat phat tir cac t/chat da biét cua C4c ngrir riéng Ié, xem xét tinh
chat ctia chling thay doi thé nao khi két hop véi nhau = chat ran ?
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Noi dung chi tiét
CAu truc tinh thé

Céac dang lién két co ban trong chat ran

Dao ddng mang tinh thé

Tinh chat nhiét ciia chat ran

Khi dién t& tw do trong kim loai

Cau tric vung nang lwong cla chat ran
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hat vat Iy clia chat ran
hat tr clia chat ran

nat siéu dan

nwong 10: Vat ly nano khai niém
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Tuan Noi dung Ghi chu
2,3,4,5 | Chwong 1: Cau tric tinh thé Giang + Poc
1.1 Mang tinh thé thém

- Biéu dién mang

- B6i xtng cua mang

- Cac loai 6 mang co s&
1.2 Mang dao

- Khai niém

- Mot sb tinh chat

- Y nghia va tmg dung.
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6 Chuong 2: Cac dang lién két trong tinh thé

2.1 Tinh thé khi tro Giang 2.1,
-Tuong tac Van der Waals-London 2.2,2.3
-Tuong tac day SV tu doc
2.2 Tinh theé ion hiéu 2.4,
2.3 Tinh thé cong hoa tri 2.5
2.4 Tinh thé kim loai
2.5 Lién két Hydro

7.8 | Chwong 3: Dao ddng mang tinh thé Giang 3.1,
3.1 Ly thuyét co dién 3.2,3.3
- Chudi nguyén tir mot loai SV tu doc
- Chudi nguyén tir hai loai hiéu 3.4

- Mang tinh thé ba chiéu
- Phan b6 dao dong theo tan so
3.2 Ly thuyét luong tir:
- Luong tir hoa dao dong mang
- Phonon.
3.3 Nhiét dung cua chat rin
3.4 Po dan nhiét va sy dan nd nhiét
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Chuong 4: Tinh chat nhiét ciia chit rin
4.1 Nhiét dung phonon
-Phéan b6 Planck
-Mat do trang thai trong khong gian 1D
-Mat do trang thai trong khong gian 3D
-Model Debye cho mat do trang thai
-Model Einstein cho mat do trang thai
4.2 Tuong tac khong diéu hoa trong tinh thé
4.3 PO dan nhiét
-Dién trd nhiét cua khi phonon

Giang + Doc
thém

10

Chuong 5: Khi Fermi di€én tir tw do trong kim loai
5.1 Mat do6 trang thai va ham phan bo Fermi — Dirac
5.2 Sy dan nhiét va dan dién

Giang + Doc
thém
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11, 12

Chuong 6: Cau tric vang niing lwong ciia chit ran

6.1 Phuong trinh Schrodinger d6i véi tinh thé 1y tudéng

6.2 Ham dong va nang luong dién tu

6.3 Cau trac vung ning luong ciia chat ran (giai phuong
trinh Schrodinger mot dién tir)

- M6 hinh Kvoning — Penny

- M6 hinh dién tir gan ty do.

- M6 hinh dién tr lién két manh

6.4 Phan loai chat ran theo cau triic ving ning luong

6.5 Khai niém hiéu dung, 10 tréng.

6.6 Vung Brillovin va mat Fermi.

Giang + Doc
thém

13

Chwong 7: CAc chat ban din
7.1 Ban dan thuan

7.2 Ban dan pha tap

7.3 Hiéu tmg Hall trong ban dan
7.4 Hién tugng tiép xdc

Giang
+ Poc
thém



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

14 | Chwong 8: Tinh chit tir ciia chit rin Giang +
Poc
8.1: Chuyén dong cua hat trong dién tir trudong, moément tu. thém
8.2: Li thuyét nghich tir
8.3: Ngich tur Landau
8.4: Li thuyét thuan tir. Pinh luat Curie - \Weiss
8.5: Thuan tu Spin Pauli
Chuong 9: Tinh chat siéu din Giang +
15 | 9.1 Khéiniém Doc
thém

9.2 Hiéu rng Meissner
9.3 Co sd ly thuyét BCS

9.4 Siéu dan nhiét do cao
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Chwong 10: Vat ly nano
10.1 Khai niém hé vat liéu
- Hé ba chiéu
- Hé hai chiéu
- Hé mot chiéu (day luong tir)
- Hé khdng chiéu (cham lugng tir)

10.2 K¥ thuat Xac dinh cau trdc va hinh thai vat liéu
Nano

10.3 Céc ung dung

Giang +
Poc thém
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Cach hoc - cach danh gia mon hoc

Phwong phap:

+ Giang day + thuyét trinh

+ CO gido trinh dé tham khao.

+ Tham gia dw gi& giang trén lop.

+ Tham gia thdo luan nhém (thuyét trinh)
- DPanh gia:

+ Kiém tra gitra ky: Thi viét 45 phut + Bai tap + chuyén
can — 30%

+ Kiém tra cudi ky: Thi viét 90 phut + Bai tap + chuyén
can + thuyét trinh — 70%
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