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The solution to this peculiar situation is to introduce scattering; in this first
C ﬁssion, we shall use a very simple form of scattering. Let us suppose that
mef‘eleetron starts to accelerate and then is scattered after a certain time. Let us
s0 suppose that this scattering process, being statistical in nature, completely
randomises the electron’s k; in other words, the electron ‘forgets’ everything
aboilt its motion before the event. The electron wﬂl then start to accelerate
again until it scatters once more.
Let us look at the average value of k that might be expected after a scattering
nt. As the scattering events are random, the electron is as likely to have
itive & as it is to have negative k lmmedxately after scattering; statistically
é_ifter averaging many events) the average. value of k after scattering will
close to 0. Thus, the average outcome of the scattering is to ‘reset’ the
ctron back to its initial state. The effect of the subsequent restricted periods
acceleration will be to give the electron a net, finite average velocity in the
mmal direction of motion. This is represented by the pomt on the velocity

As the electron has now acquired a finite average veloc1ty, it is carrying a
urrent in response to the field €. Therefore, with the introduction of scattering,
'e__ material has become a conductor of electncxty The scattering events
qprevent the electron moving very far up the band, so that it never accesses
Z'the troublesome regions where v and m* reverse. :
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A nearly-filled band

( “_; B l‘_).] | l : : I :
kelstBZ  unfilled & =

unfilled k

.". unoccupied states behave as +e charge carriers

M




A BB AAAAER, BWAELE K &P UHEAN—A W7 B A
o MM FILIEZ N0, XHEE t I ZIHR AT
d d

(k) =e—v(k)
TEFTE K &SR T LR
F=—-el{e+v(k)x B}
B EAIE): g,
dt m’




MRS T, HBTIAERFRENTE, m <0.

d e
— I (k)=—{ee+ev(k)x B
{ee+ev(k)x B} NIEHfifefE B H FTAZ I 7] -
FrLL, 768 LA AAAER, Ui i B AR b w4 5]
— AN EHAT e, B EA XM E | mY kT —FE.
X : JiFETHIMHEA ZRE k B, BANE87 A H IR
DL K BB AE SN BB E T2, SEEWmE—HIE
Bfe. BEHEASRE mY FEEvK)BRFRIEBR—
. BATKIX P EAE Kb FRR N 2 7

=

o f



FRE—AVHE R, BEHERIRENENT

ERAEAER MR LRI, SRERRIE T

T BT REEITN, B, 20N a8 R A

%E’ ‘_E:/E\I%_“: q&*ﬁi?o

PIFP LT3
R g sk — L

AT N
FL P AR A S LA S

TRt SWERADER T RSB

SIANT TS G, £ EE
15tk 4 @ (UnBe, Zn, Cd) 1

LT T TR R
“Hall R0, AR

ik 1. EEfEP S5 T ENER B PUEE T,

A LA



FIANZ R B L BEAR R — 2P Ui B -

s PEt DB — e S, X
T P AR AR R R B 82, By h s
&), HTWEBEEHBE R EFREERES), RimERA
AT, Nk, SIS, KR EH T RIEE
BB AR A D N is s, MK R T A Rk
T ) TR A, A T TP T B = — Le E 1 ) S B R
A /DB 1 1) -4 A AR

ENFFHRE: BATBRMTFZEXNERE. BWFRE
i, (HEARSEYNT, TRRELWRTF—HTHE4IE
S —MFENER, BEET &, HE M #ERT
“Bii: JLEUK




—

. R BEEWEE

S 2
2t }Eg
E,
i i
Sk LG ik
s



TR B NG Re E R H — R AIReT, MR
= H) 25 BE 7 Al IO FL IR e A

Tk BT ERIEB REE R AR — RAVRET AL, AR A
o (RIS AT BB 0 e B 5

L B

AR 0 Si: Eg~11eV:
E,~0.7eV; GaAs: E;~15eV
TR SR p—SiC: E;~2.3eV;
—SiC: E;~3eV

SR, E, > eV
ﬁﬂ(x_A|203: Eg~8€V; NaCl: Eg~6€Vo

Vy =g

H\
i

||

pjan

I+

SIS

\}

4

ok
Oy

S
1+

B\
L

pid
=

AZ LN



el N TSP R P EPRE,
EE?JAE: As: ~2.1x10%cm?3; Sh: ~5.7 x10%m3;
Bi: ~2.7x10Ycm3; Cu: ~ 8.45 x10%°cm-3
HPHZE: Bi: //c 127 x10%(Q-cm); Lc 100 x106(Q-cm)
Sbh: //c 29.3x10°(Q2-cm); 1c 38.4 x10°(Q2-cm)
Cu: 1.55x10°%Q-cm); Al: 2.5 x10°%(Q-cm)

T2 SRR ge R B A, HWimE—ERE T,
G/bEfEF MY eI 2 S K, MmEd b =4
&E%ﬁ,ﬁﬁ\ﬁﬁﬁﬂmiﬁ? Ak, f£—EiR
T, SEEA—EKSHEM, MANSRMESHEM. B
?H’Jﬁﬁﬁ_ﬂliﬂxp(E/k T), f£— ﬂxfﬁ//ﬁﬂ: KT
E>>kgT, FITLA, EE?EI’JEJ’(LJLK@/J\ 22 ﬁKH/JZIKﬂE—J‘
EEK?MEE Tﬁm, R LR g8 BT, A
fiF H 5 2R B 2 s I K




EwlEdt, HFmilodise,

o,
SHHAE W ZRIEGL T (BT %
BT, BEAE, ST T
HHEAR A, BHIEEFE,

B ARSI, T T
HaH AR, RTATRE |
RN D, SRR

SR TR TR B T

Ik Sk AR, FLRR T
AT CE, AT S o B B o T A o

%Tl;”(, MIME 6T — €T B, FOVIRARE R

MR R o, E— RN, G iea Al
SR T LS




JLA~SEH

W&E Wik aOsrds Cbhee) 58, AR+
MRS WEEETFERS: ARBEN, &INER
NSASH — M. Li: 1s22s!; Na: 1s22s522p®3st .

NN & R T 455 laa RS, 271 P E B FIl G

SEpAE DL RET

7, -5 NEnsASAHRLFIBET

. B, HERARANERIE.

T AV HETE T

w&E (Cu. AgflAW) BN (feedsit)) S84 @A
fel, o2 8R4 8 S




ﬁ%ﬁ%’?ﬂjﬁﬁé“ H/J rﬁ /ﬂn 7N T Hj‘ﬂ:/ ﬁ'EI/J
manﬁ? MmAZENSH T FTLL, ﬁé‘eﬁ%?ﬂﬁaaﬂié@
REBAEE.

XTIt EEnR, SEEommil, Hx
ANEE T INSH T, WiBe: 1522s2; Mg: 1522522p63s524%
T A B S, NMRLE 4B R HE 2N nsH,
¥ NP AE Y HAH N s BE T 1T T Bl aE =44 1E%I3f
FENMEREEESW, MARESE, XEHTHIXER
e, SnsSAHNPIGREW 5 LR REERES, K,
ZNAnsEﬁ?rﬁfﬁiﬁfﬁ$ﬁfﬁﬁﬁ%?%ﬁjtE’Fﬁﬁiﬁ\)\%%ﬁ’ﬂﬁ%
M, S5 AT IX AR 7y A A2 i 2 HE AR 1 .




)BT HEBXUH AR .

A FORBER L RN REnT, = HE T Y EE T IR
i 2 TR R B AR DT iR, R U AR




IR PRI R ML L ERe R, BT HEBE TSNS
A E %, bl aiad BARTtH 2 )G, A aekie e
JEit A E)E

ST, . NaClipfk. NaJf 7IE4s: 1s22522p63st;
CURTHZE: 1s22522p®3s23p®, 4 Na Ji 5 Cl JiF456 1k
NaCl fh&R;, Na [ 3s #rEk Cl 1) 3p 14 6 eV, ZECIY]
3p i A LAE S 6NN HF, HNAS ClE-FH H A 5N 3p
BT, T2, EREEREN Na 1 3s 1 NSt
FRe ERAKAY Cl 1) 3pr ™, WL iHE R Cl #3p+r, 1M Na [

3s 7 N T

(L

He
i)

P

LAER B~ 6 eV, FTBL, NaClahfk iz



