VAR/ - > polNTIS "

1. &) R, o P

,_>X

o O

{""i"& , i .
v ’\}J(x) -t —;(E-— V(XDY()O:O
onel \/(X):Q Cov O <O | ' | X

2 .
i ?;‘-’5— (e- vcx))’)"(x)‘—‘D

K% '
!'ZMEI
u—\weve . k: X

wixy= A cos kx + AL v K x

\)S\W\B’ Q)oowAnb Cov\A\x*‘\\OV\SI A o
4)(7\:0)’; O = A\ ces Klo) + A, s‘\/v/{r‘(e) = A\: ©

o \ o
"{”(‘A=0~>:O :/l/‘*s'("\ + Ay sinke

at Y\AQH“\\"‘QS & Ty

kk = h;:l be('o»u (Nl = =0

Lse S’o | Yex) | el = |

—
o r SO
SD A sin kx|

S}__
Aq,'; [

s Yix) = $ = s\w(”%f) far nN=),2



\. d.) byfec'Fec( V'\Ve

Ly 2= g (YJ (*)/W(X) CLX
_ g: n V\ﬂy) T Sv\(r\ﬂ){) A)‘

=20 x sin ) de > vce oiwlxs lmces 2
a . . .
== (% (1-cos zr ) A
eA o
o ) 'LV\"TY
_L S‘qxc()( - L § X t©b ( - )c()(
= o [>] ~ o
L 1](& A [ ofes ©OOx %5"'\()")
= Sa X 2 a A + a ?
° @]
. N 045 2nn (o
a cos (‘—-—**"2’“)7‘ af‘"/‘sx _ (°5(q Og(:vx
-t — | T — - 7=
o Zw',/gmﬂ— C&/o>1 I T
Y )
ks _J
(evels)

<x7 . a (-Co( Al tacee  eneryny
Twis  pekes sensSe AS - we \/OQ)C(

Q}('aec\‘ AN aCaw ™ e - awv Q.ij¢ Fos?"‘?‘an
& b@\&%(( T ook

of the electron ol

n T center of e (]



neaox

= 22
E. = A S (n'm )
N on T X e

. A\’js
- e . = 1.0 SY x(0 -
me=wm, = Q. llx0 Ky | %

-1 5
S _ ey xto™ "t o |/
, - 3'76 e
Ev\ - 6'0‘2')(’01 * ‘S/s (}',65(/0-”)//5 al
[ 8
) P} -4
o ~ o~V 3,38 %x(0 oV
- e -2 o
. 3760y ¢ E,= — )
E) aq‘ /

The e ppe @LQ@( \JO\,UQ Lo o e ntunna

C‘\(So 33 a’CCeP{\o\la(e ot /?'Q"'O 'Q( o shble
97,3&1/»\. | Te imuzkgwy_ 'eﬂef_?j

corespands  to The increasing  Brevency

§u(()o('f\‘fc( &




l : L) C(hevc,((‘ Tha Meicenloor 5 UV\Cer+~=4v\'\-5 QO X v\uc,: ¢ ((

LXRAQ, 2% '

-veve LAXDS = \F(,(‘) -4X>L, ce Yeave <X> So et Y\eeJ

!

n= | | ' ) |
<X">: Sa’.:va("“>\< ,@_ (-rrY) ( gx Sm(nx
k—u; - ° ‘
~ -% g ({ ‘*‘tbS?-k)()a‘X W—w V ;‘ zg.an\eﬂ:
(1% |
::3‘: Z‘.—.~ ¢°S/#‘?)\) ( > 'V‘/ﬁtx)j
..Lke_.--—- -0\ = a2 =
-\ er® I i
— PR \X_‘._ ALt
wor - g o - < .
‘ ot T

Ce. u.a\f\cd' uw&cr*s.\vd&é s SMA.\@W/ pa.nhﬁr\
& €mall otwwmic spocing (&) er Twe
"vv\éthn"(\’% '--~~T\¢‘°\T 4‘“@‘-—?50

\\\ A

e D= S&@Z‘ 5'n 5"-—-—3} “")c(x
= ZE::‘_Q. S&?«v\l(g) X = Tr-z:c‘;- :
a @ G

o> - §<w>-<e,¢> = TR

‘ ,
_— e fUse Va
(4x=><4p>= usd \D;"zﬂ:t - J-? " — 't"?, . for s‘rmo(ma\
y . Q(QV\&,*‘(QN /

: )
D572 L \ ‘{1
- S e uvxcewﬁtn%:y f?r"‘tm,c?rd(( L)alc,,s

Y




2-_ A(‘Lk,-f-k'l) B (K,‘ +3k§3)
(%) Fmé warvechsr k  w/ WO

frevn ey (17) on Review o+ TlAn

Ny L
»n Vi
veve U= 90 A
bt ve = 2= - -0 @Y O v
Y LA T g = e
N |
& ,R(Hu,A-Hk,@)iqs,;\-(ZAkn—h-B‘ffy

ZAk:.-_n_g kS".—: o
bB kgt 2 Abs
A
- N \/]c_@
=k, Xt "_“1 3
. F-a-( O.V\G.V'?if) S\)bs*‘\*\’ "-‘e ) E; A- (; )—B(J -c(or-\_‘k\ﬂwt
Cov @x ky) = (o,0) - E=0

(1) el (3—-
x) 3) (\\'_ ) E A ) ) o
i)z 22 ) E




. (conf’)

- -
oo )KL }7‘3‘) >O fj Q‘ £

c’\eﬂermwa_ w‘r\e_*r\r\w (Jf-"W\va ol
L )\

AR ef YN
clerivative

__-——-'—

ot B .
; = .
Yk, > 1A - 2B Ky

)kxél('ﬁ

Ty -}et'\‘ Pl
_ Sai-‘-

-

AR anC( M:\V\ vie
QK _) O - p YA A G
P O = Ao xiwAaa

= guddle pointT

>0
7 <O

G 2 [E)
[0,

o maximaoe

E—;B anel (—Sr— O) e gacfcjje po! bk
r"'ﬁxi's con be f\g;}-tc;(‘( el
r

<ol
MATIAL |

(=g

/\Ac«(ﬂ»e.




Neote 2 \Use epyrepiete T Cterw~co

t.
e Fush Muina XXABY Y2 XXXy Y Yy —

a M&J&s
niwm Z_\ .
M W i //’l v’

1.83 ----

dhbbloanow

>
) . [ aimy T
(b e o 24-24Bk¢ O
! Ao ek vk | 1
; M=z 3 e ’BLEH Il A-12B8)E
| hle= 2 O ¢ ‘(ZBl:j
| Dbyl Oy L
SV “‘{'(";‘)) => d';/Qz;’//{ (W{}x m*)







, (ﬂg E=6 1 ‘g\%‘. 9 (he bard cnlane ;\ac',mm/h.
(¢) 1s this moderiak an inswlolr , & mebal o & _semicomdiclin ? _
1 the coptal hao N afome por wnk w, o aufermest bard can of pust
hove 2N slafs , ie. Q elechond peratom (spn up A dewn) Aoy tho
bard hes one € pon atom P partally qtt. A moteriol thet hao o
sistérmost “band pontally gt 0 o [malol].

(b) What wowtd Ef-B be of O°K in ’rerms.,_;z) me* ¢
This cutermost bond of the metal is emdar to the condiuction bard 1
. aomicndudlio descrbed by By (%) Wi k 2k , &2k
*fjom epatin (3) @man Gnc 1= Jeo frp(EDNe(EDdE — @
— Hefv,tha el wnc. n= N
—> Weve ak Ok, Sone hae to ur the oxodt [jpmi- daac duhdad.on .

M ok Frole) foteo DI&: | ke Tele): | g E<Ef
| c .. O EEf
L in te abme wtegiad, we.can wwupw«!wnt%mﬁgvf—mb& Ee,
Cand W feole) =1 L |

-

= Fom (34) Nc(e>-?—s(ame)3" (-6t de
... Substitule thm doto q\IB O e
NS ame® (e etge .l
Let E"t‘Eo . ’dt_dE 4 tho. Ombs. E- Eo
e , 4 mﬁ{\M 6wm =0 to Ef-
N Rametetae

4i?(me“)‘ § '-\c{&___.
= B (ame ')’= (5 (A N

_(tf HLE 8%5:%’)
:D(Ef—&):J(L 5_h_

¥/ amt




Abovﬂ.

EF - -FM-B = exg [‘E E‘:] o
| W, T

Lo __A.f#,-ﬁ. ] \.<o‘03
- Fre0 :

oot ((EE) (e exe (BiEe)) - | <003

>Fr + 0.09(3aV

Below L, =\
5t e e (52

]CM6 1 =0.03,

(l—w g EF))(

E < Ep + ,_Ii /(M(O.Og)
E < EF'.— .O‘OE{.(?@.\/,

141—)>—( - —o9s




| ] 1 T
K/
/
/
2,
J
,
Y
’,
-
L
\\\
\\\\
1 1 1 1

© © < N
o o o o

E-Ef (kT)





