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Density of states in silicon
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Band structure of silicon along the most important ‘axes of symmetry in the
Brillouin zone. : : :
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Electron and hole -effective
MAsses for silicon and germanium in

units of free ¢lectron mass. .
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Effective masses of electrons and holes in direct-gap semiconductors
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Electron * Heavy hole Light hole Split-off hole Spin-orbit
Crystal m,/m my/m my/m Mo/ A, eV
T T P K SR
InSb 0.015 0.39 0.021 (0.11) 0.82
InAs 0.026 0.41 0.025 0.08 0.43
InP 0.073 0.4 (0.078) (0.15) 0.11
GaSb 0.047 0.3 0.06 (0.14) 0.80

GaAs 0.066 0.5 0.082 0.17 0.34

\ﬁ\% Mot it To dnake 3¢ 0}@ Jﬂ%@, ué/‘w\p]@ o’ﬂﬁmpbﬂw @@ (8 snd VB neay fond ,&%‘%

g
@@



)

(%) (5)

(Pé?f‘/ﬁj?i)@) o)

(}%Mf?/%, fé)” Mé ﬁﬂl’lm£> (éb)
Cper unit polone) (6

£

jihey

lecTons [ (¢) T
Wdf 0 g\({h\v& .4 %8 /\z/\€-E0 ok, /& ,\,ﬁ
w ﬁ ~ T Ep ]\ 3‘/ C/WlLA']LZ $f> E01

.

Tk 3 > > L)




=
&

e i
For one Pﬂm)w)m gmﬁ ER) = E, + g

e _@@5/7}_0}& Ldectione) Al ey unit e (@M% éf@egma/) s

P
G(¢) - Qi’frﬁm JE men )
. b /gimy)y Lalled ZM@ of VN

; Oﬁm mnM T %g@}» The fm% of E@W @V@nfm W, C/W/?/ML@J Ejﬁ/[ %Mmf/ﬁ
@M(J /SJfWCiW@S [@9 mr %*,%*] ly)/ %)M(ng, ouF Jy/ e Wy




T

MWL ,&mez E .
] 7{' Laﬁf’r &mj g i all N shades \}J/)immm Wg@@ﬁmw
o %‘;%evibos b os

(2 Lne # (9N o) i o)
' Flablr }Wf ﬁf ford > %?,M 205 in Tt W;ﬂ@@l €W)/é)'@

W@%wwm st meldll 4~ fomd (1eh0 d-atbibils) s ey
OV

D08 Wl e, ouler sl
) m—/’/ 4 %‘:J v %F}w‘ng fnfégmﬂ Syl
% 2 taymoer fand
(4ives tolpr wa@ Ondtonia.) > H;‘?} D05 i, e %} fiomd mz?j@]

e



(b) El 60L 2 Er Z‘K@/M
fill ¢ | elochions T 4ome BWVg £ ﬂJMU@ i
l\/ Conelait eneny azg % @

@%@X@ are, é /iug /Winima, ﬂB yinl mm@

A ) g (£) MWH one, (Wi wum
and /Wtcp// voulh by =
l@ts Conbl 0)6)” o ‘move, g@nfmb (A%,

R - E o+ Bk 4 4 ol ke
P

Q¥ le ot yine [m oXé5

e ke, Ry, Ry conid fom tand ﬁMfM}%mu (24.(k,,0.0))
le%
.\, %&m& j i
s b

*
dlong k, M mt> mk-onf
y Lk ) ) ()




For enery & above OM mum Ey Hhe %gmjﬁ Ri (1-3,2) s
%;vm pr }Q )(g E>/ﬂv so1= D
%hir fm Kﬂﬂ éf/M

Vdlume @relsed J;y et oitrs) »mg%aaa
= Volume /}OP Wzo! sy iy, Semiavee ky. ks

: %(»*2) il - £ ®
HEACRIPNE YW wos) (e-E)*
%f@) clg\@ _ %g(wﬁ"% /Mﬁ (%E) U)
(per(/ﬁ/m/v;
(o gt



T
%M =%§ (o oY= o6, (4b) (per-Api per it Polune)

2
10 L WWNITEE 0) (vl

s o ittt JeE (3)
orbr 8 JCM %ﬁ%ﬂf{b %n&
/\)%6 ap}oeamnm 6?[ W w18 jmj, i 75)7@ @g}tfym/nanf@f (”’ﬁ’yw? %)
Ths, JMQCACW (WW Wwans Luen 39% oher ﬁ%m @K aXes 7

R

OR

OLE)-d) = mapler per unit vl

4) fas wite of 4 3
§e) s o %? enersy - Volyme




lrm /Wl) = (W/ ; (Wll ’/m’ :(M me
% >:M—l:\/3 /W%(mtyﬂ %3 YQF
(10)
fgomeﬁm\% @[ s vnttlon n e fm

S —
?I@: = (Q_@_@) Ji“ Eo - 7 48 Z\C T 16 an i‘eallm}fé fond

(M)

4 4 weigited
%ﬁed’v@ (Wads

picth, W@é =W Mgy ((Nz (Mtz

. imilar Uﬁm bre. /)Z4



Tk s
T awF, st o
Was = (WD D) by ko) (120)
" Tv e Litidure/ books, absgye N F b by e a8

%5 - ( 722 /mf‘fmf/M)ya ( &mlae fmfm%zf fm%c[d@ ()Qk)

éDJD)mJU | om 3 -
I¢) - 27[7%“)??

Yo mains m(:‘a)




Uﬂlw(? ’%M(J&

s

i “ Hmy fole” (ac e b vm()mﬁ)

E, 2|7

/’\/'ﬁ% i | EW’I (J@ = Eo o ¥ (ﬂW% % n@[fﬁ%ﬂ’%/ %HJ)
N o0 ey fong

A,
J < st (M =% weay Ipp o1V
( 7y Lole 4@2} " ILﬂ}? @t >

1) =L [ouih V2 e
# WWJ&;% x e<E f /B
" . 7 op 0
jn‘m(lav)/) e / pithe %Wfﬁ/maf% F
%ﬁk(@ = 27)_2(2%2) i/Ep\_gl ( }%Y Lcnff WW@)

~ AT )
@(@ B é#fﬁi) (%h " g /) W (3) (péV it WM@)
L,———v&_‘

\,\/32_)
j"k@ /s M gm) fm( /hﬁt ILM fiy ﬂm/ %mm 7%9}) @CVE
Jfo ﬂgeef /ﬁ[am)am) Jﬂmu WW)%@



E ¢
)
R k 4(¢) [Dog]
NS E 3
7Nk < (3 ot kA 7

Sl J@smém(? ecmie oS

E It
’Wle* /KN(WZ);%\/@E?
) Eg < smaller E} ;

R | L }em )05 in éu/p PW& /zemr'cﬂmfacfm)
Myt \ (i +W/h}/)«/[ £)

/MSIZL /&
L"’—’*g( Dos

ﬂfiﬁltwws are ILo Lea[; zJﬂLo ﬁ:%@ ﬁec?wa %ﬁ%




Whats yert

" HlL i T oo

" o e o iy Sl 7

; le%r 0(}[ Z)MLWM w (B am) %mk/wf unmj)i&)ﬁﬁ% A ﬂf YLKW}JP)ZJMT?
“Rels
) gﬁgﬁ?m)zi and Wl , Sec. b.]

" %A}W@, "1%@%%&44&7% AJWZM”



