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PHAN BIET CAC CHA”FT\\M
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BAN DAN DIEN - KIM LOAI VA BIEN MOIDEA.
TRUC VUNG NANG LUQGNG CUA/CHU

cac hat mang dién dudi tic dung cua di€n trudng
ngoail. ~
*Van tdc cda tip thé electron dudi tic dung cla
dién trudng ngoai phdi c6 thanh phan khic 0 doc
theo phuong clua dién truGng.

= Trong mdt viung hoan toan day electron, céc
electron chi c¢6 thé thay ddi vi tri cho nhau va doc
theo mot chi€u nao d6, vectd van tdc tdng coOng
bing 0.
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= Khi dit dién trudng 1én tinh thé, electr
duoc ning lugng khi chuyén dong trong trur
* Nang lugng ma electron thu dugc trén quang dudng
bay tv do A bing eE A . =

= Trén thyc t€ eE A << Eg.

* Nhu viy, nang lugng ma electron thu dugc khi do
khong di d€ cho né nhdy qua viing cAm dé€ 1én ving
dan.

= mudn dan dién tot, chdt phdi cé viung ndang lugng
chua ddy electron .
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= Ning lugng dao dong nhi€t cua mang tinhH
cung cAp nidng lugng cho electron nhdy AU [/ n?g %}
» § mot nhiét @ T ndo d6, dong ning trung binh.cha
cdc nguyén t¢ bang 3kT/2 ( khodng 0,037 ¢V ) § nhiét

do phong.

day 1én vung trong & trén.

= Trén thuc t€ bao gid cling ¢6 cdc nguyén t c6 ning
luong rat 16n hon gid tri trung binh d6. Theo phin bo
Boltzmann, x4dc suidt dé nguyén t& dao ddng c6 ning
lugng biang E ty 1€ vdi exp(-E,/kT) .
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Né€u ning lugng d6 bang hodc 16n hon do rong viing

cam E, thi electron c6 thé nhdy lén viing trén.
V6i nhitng diéu vira néi, dya vao ciu tric ving ning
lugng clia mot chat ta c6 thé biét chat d6 din dién hay

cach dién.
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1. Chdt c6 viing héa tri chi day mot phan(kim loai
kiém) hay da day hoan toan nhung cé motphan
trung vdi viing nam & trén (kim loai kiem tho) .

/
/

Duéi tic dung cua di€n trudng ngoai, cac
electron c6 thé chuyén dong dé dang trong
pham vi cua viung héa tri.
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C4c kim loai kiém : Li, Na, K, Rb va Cs fi 1\?

Céc electron hoa tri trong cac kim loai néy nam
§ trang thai n.. Khi tao thanh tinh thé chit rin, cic
ving ning lugng trlr ving héa tri, déu hoan todn day
electron .
Vung hoa tr1 (hinh thanh t muc n, ) c6 2N trang
thdi nhung chi ¢c6 N electron : vung hda tri chi day
mot nua.

Cdc kim loai kiem dén dién tot.
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Cic kim loa1l
kiém thé cé hai
electron hoda tr1
nim G trang thdi
n

S.

Tuy nhién khi hinh thanh tinh thé, ving ns va np
pht nhau mot phan. Nhd d6, cdc electron nim & céc
mifc cao cia vung ns chi€ém cdc mdc thap cda ving
np cho dén khi cd hai viang chita electron d€n mot
muc ngang nhau .
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ViDU
Mg? : 15225220352

Ca hai vung nay déu co6 electron va con nhiéu
/ /\/ ® ® 'k /() ’X °* A /\/
muc trong. Kim loa1 ki€ém thé dan dién tot.
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G nhiét @6 0 K chit nay hoan toan khong din'dién
vi ndng luong ma electron thu dugc trong di€én
trudng ngoai va dao dong nhiét khong dd dé€ vuogt
qua ving cam.

O mot nhiét do0 T ndo d6, xdac suit dé electron cé
ning lugng bang E, ty 1¢ v6i exp(-E/ kT) .

Nhu vay, bao gid cling c6 modt s6 electron cé ning
lugng nhiét di d€ nhdy Ién ving ning lugng nim &
bén trén con rat nhiéu mdc trong.
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Néu E, khd 16n va & nhiét do khong/qu\a\\{% o \§

electron nhay dugc 1én viung trén khdong /dangsk € va~chat
N\
nhu vy trén thuc t€ 12 mot chat khong dan (117/ \ ‘ %4\4%

Vla

Thudng quy udc : chit c6 ciu tric vung v4i E,

chit cach dién.

Néu E, < 3 eV, khi nhiét d6 khong qué thﬁ'p. thi sO
electron c6 di ning lugng d€ vuct qua ving cAm khd nhiéu
— ChAit ban dan

S6 electron tir ving héa tri nhdy 1én ving trén (dudc
goi 12 vitng ddn) trong mot don vi thdi gian bang Aexp(-E, /
KT) v6i A 1a mot hé s6 tj 16 khong phu thudc nhiét do.
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B Moi electron nhdy dudgc 1én ving dﬁnﬂé’?@%ﬁ/

trong § trong ving héa tri. %\}
m B thsi v <t by 16n Ve 1A {{) N

ong thdi vGi sy nhay 1én ving ning lu’(jnF 0 ??»2
electron la quéa trinh nhay ngudc trd lai viing héa trif(qua
trinh t4i hdp electron -10 trong ) .

~ A s, N N A /g ® A A=
B Toc d0 cua qud trinh nay ty I€ v6i ndong dO0 n cua
electron ¢4 trong ving dan va ndong dd p cta 10 trong co

trong ving héa tri , nghia 12 bang y.n.p vSi y 1a hé s0 ty 1&.

E N\
Aexp -2 = ynp =yn? (vin=p).
KT
Y N E
TAron% tranAg thai n= |2 exp— —2=
can bdang dong ‘ v 2KT
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Nguyén to a ( nm) E,

C (kim cuong) 0,356 5eV
Si 0,543 1,1eV
Ge 0,566 0,7eV

Thiéc 0,646
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Khoang cach gii'a 2 nguyén tu
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Ving cdm réng

viing cAm hgp

Ying din
phil nhau

Viung hoa trl

Kim loal Chat binddn Chdt dlén mdl
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CUA LY THUYET VUNG PONG
® Gidi thich dudc tai sao chat rin 12 ch[ﬁ;t dan
chit ban dan hoic chit cdch dién.

® Thiét l4p quan hé gifta cdc tinh chat ctia vat li€u va
nguyén tu.

® Giai thich sy ton tai cla cdc hat cé dién tich duong
(16 trong) va gidi thich kh4i niém khoi lugng hi€u dung.

® Phép gian ding mot electron khong thé tinh dén céc
hiéu ng tip thé nhu hién tugng sit tir va siéu din va su
chuyén pha do ning luong toan phan cta electron.
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