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Figure 12.8: High symmetry points and the

orresponding h] ersion relations in Si. o
T is the =

0,0,0), X = (1/2,0,1/2),
(1/2,1/4,3/4), ete are high symmetry points (\ll( ordinates are in units of
w/a), A, ¥ and A, etc are the lines connecting them. K, R, U, etc are some
special points along the lines

e optical brgnd,
P
Uu(_k_\ = wl l64 [ le? ) %33 %é— ACoustic
—t Qj\fd}\ac\/\
T

| I a2

R <
2ud L Lojw
2euq { :

<t g'u“ov:lbl Zomda

Q(Aavftau/\ M(cbau[l-c g

S@): '{3 R (E\ FHQJ'OH 5



Souud Wouey
EENVON
k

> ueld L
”40() vada/h

I shw Meutrieus _fx]_/'_< ’WF&

5
=20
)

P\/IQMOHC) &~ O‘wa')"o\ .Dé
lthice wtoralions

’P"L’)UO\/‘

hedrvn @
bmk’-«ya Vloo[_,;

. |
f/(lx&a/l/ Lm»«ov[nc oscilltov B\ <x U\X’O\ X,{_,L,,
Viv4 dy Ny dv= 41V v
e i ok ol (V1Y > B

ol
erﬁD
1
) emts gt
Us (k) Tl:fw\?\“ﬂw% 2 J/uu/.swc# I
/? ’f (ﬂbﬁr ]/UOU Mff‘/(
(= 'lL/MMsU. ¢0<
‘lnM&.J. CD Jd E.
h atol bdsrs
2 (=1¢+24) dcoustic
2u-3 (= b-1§0+ 2 (n ~1){;> o'o’bio:l baaucby,
N
M
U[l)) ePIA J{,\O‘.Auaj
a6y 4 (o + o) y

l4.91: Lrep |
7{_())) t%gmgd plwouo, QQ‘HO‘

/)}mo =7 G (0)= Gsc:t}ud
complicaked fndlbon G- UgD, kg
oF

S%(v} CJQJ = #O&SH‘?S l‘b ”‘*4"“‘15 ({a}a‘v‘ loasls\) v7EN

SMZ SA]HV\) ( C\)') ( )> v

DQL/“LaQ = Ul (y) LIE Couct ’y;_ té VD
U &) {

y{.?VQ :>
aN=4V( 5 T ) 5
C(;J']?C 3
..,Q,Jcl/mcngauAJi bt\g_N .y (1-4-53 %i’
Yy g U

4



V) = E&J 2
A D v v
P\/lovwws ANk -—‘(Lq o\\AoLv:Jca oa -Q\L (’qH/l\Cn u—‘(l,.fw(lﬁoln ¢
( o\uaMlA'MS

P\AQ\'O\AS AL -~ [l — OQH/\Q -G'(OCWO‘S)"WJ\(C Pegoj
U\‘Lfvdtl‘.o\»nﬁ ‘LL{AU'EPS

?\/] oUOM S MR Bosoms /

] _ fe = et
LE>= ) fyelmid - £ dv
U@: Nvg%) | S(vT) v
VBT ko |
1 dof photons it b cosshant (el poleutiel)
C, ()= (gluj

>

Vo
wib Ely, = hv \4*'3 = U= %‘Zh m:ﬂ\/ 4 cousy
becatne. Yy EVIT) W oo s

%g £y = S% CeP Y,

N g / ylﬂb ( 1 5

e a Tt ST

V-\\% o oT ﬂW/k,l 4 QTEMJ 4 (@Wh Y
Yo & T

Cawy b SO vV e dv
CVEVE R ) (IS
Lt 51:% :> v:ﬁ‘:ry - o‘v=£”“$ cued = [IQMTB xlf
ewh

TV Pt by 3 R
WSS T e,

IWI"'G'DLUQ 'ILJ'UJ ©D D;bb«ée _LQMPWLG-{‘L’IX so EE@ l"v\)
CV=‘3N-\23< \'4 § Y b

G (€* - 4\
Gt N=Ly = 3Nk, =3y, =3R (R=ga1 > )

e i Wl
Lwiot Uutg . qps, Coughautt

5



~ ~

wiolon  buot b s S
caprciby C,= I %—D Y - (coushush -iubeyual )

Mo comesponds 4o MPWW%—A cowe ot lour “empena feine,
W‘A 'Leutlsf\ﬂ -‘U./»{J Q,Qﬂ&‘;;('ﬁ) fm\cj\z;{veurud;m 6‘2

Praliloin i, ow?j wolid o wiswlatons

COMOLMOL-:?/tg (WQ-L&{(;) heecl do!cLIJﬂamqi 'E@v(,m;: CV’__C_ML-_!_C%LLWs

% Vv
e@admzms 2 F%MI - mcl)zc _g-ba-}
_ gl
% e o [ T=0%_ A7F
hsd
ANew kgT Dby T N T>0K
d S g
UnAN-AE ~ T2 (ethchy) o
~o-/\ 1 0w L o ) gl
T F :
Ty | 20 |lo|1]od]aal

C@E)/CV” | o,acul| ol ’400 |:o Yo w,



