¥ &

1~ MndFion Fo Semicomedor Meoocaities
- He8ure
- Light-mifter coflie —> Exclon-Polar o
~ Shrsds ion for splia] Syramics
-5y i%a&&.,* w% i
=TETM spiffing
- OSHE
- Rafleiih Scittering
I0 - Nerinear Tdeadions
f - 'Bt'ﬂnu}ﬁy R e lfed devices
W - Qafm Efwglemet of spa degrees of ‘[QAM

— Sinduvre —mm—
g‘ ©]
: © aon,
: ‘D;E.L&hﬁ Bz '
D&ﬂeﬁr
5 .
éﬁ% e } Cait
O Am @ K
PBR
= k
A

/’—_—\ \"L“u Cﬂlﬂv mw r'l.&.g i ag&,‘ ﬂ-gm 8,’@.
Fuoﬂane vaveecdor



— Ligha confli ——

Second 7""31‘14 HoniHosians - l depe? 4 k
x‘k = & %:‘“Xr + Ecx a:a: + v(;(:?ér‘é*;(l’>

-~

2 - ¢

<3

\Pl‘ s nx:%: -+ Bg?ﬁ 'nxil B l&r’ l

Conmiion ®es: [@e i)+ Sy Excors, fldons X pelasous have tgper spin

[Ah,‘zr]’ Ex (6::‘.‘ :q’kq“l').‘ Ee (n"&**g"a“)
ST
Y

[% ] B[ 655, o BBl Ve B
[EARe + Berdht + VR B B3)] B,
= BBy (RS- TR - a,admx)&:

AN (BH Ft ) Bre + By (Beh - B e
il o o e

* AcE, S + BuBor e + V(AcBr+ B
G.-.rm m&coa‘ * ¢|e "‘t

A€y -AE, +VBe | __» Enegies of new medes
SKE‘: = BkEc,k 4V9g ~—3 EBedon B Phen .{,.aﬁsg J mmAtS

Energies.
(E,-E, v ){ A 89
v Eex -Ee 5)=>-
( va-o

- Ex(Ex +Eck) + Ex&p -V* =0

E Sy



Ex 4 E"k + Jd # 2 2 o
Be 2 -1 \/ (Ecs Ecp) + 4V - ExEcx
- oo K T
%—s (e,-&g) + 4\? WM’
Cavilq f‘abt"
& ~1co%
) é G
< Sp% exion
o Sthe phidon
- ke
Exciion U Thibn fraddions
At@k'ex) - v ' & H.: H’?‘&u %“a’ ‘(f.&'w:
. 1 < V
Ry (E"-"E’).l =V {"nt) > Bz —= ) IRJ‘
JE;'E:SI + Y.t
Snﬂ?n’l-': B - v \Byli
JTE‘- Ec)-‘ A\
Fropesties of Exciom PelaFns
P?u'-lmS ExcHons
Euﬂm-ﬁnavﬂo"
- L?‘g'H effedive mass - NoaTear 18eraclions
(~ 16416 m) (SOWemt wHistahilt;)
~ Ballre Propagdtin ~fou pm/ps or Ifhc ~ Codra] % nm'}:]ﬂans L«,
~Diredt cofhda 4o Edemil Ophits Eleihic [Pagnélic Ficlds

“Tad resporse Fimes (ps “'1¢J7'°"‘d>
- Lo'ga J,?qu Time (ns scﬂe)

+ Cowpad, Ma?:roms'r)a; devices
<+ Sr)ﬂ Jiqfce q[{.‘agw



"&1"‘6‘17204!' Ey«ﬂtbn '(nr spﬂh" c[ynm?cs—_ 1.4

Z ("‘:l: + q‘=> Fe e“wt

¥

x X ZE\::}:::“"& ZV‘;':"P
K

O, @ x ®
Rcrier Feangerms ¥ - \(‘_;z‘: ({‘,‘e.'.\w
1 ol -~ ‘.k
\h{ } T—,:Z "Pke & "
o 3 Ot { + s (iex - KX /J:—’:
[+:,Y¢'3=;'§(+r+:-%%)e (k )trl—zek( )
i s

Master wu / Vou Mevaranan / Lowille ?‘;on g

®
- [#p] TL (2% e¥ - & dup - p‘h‘h:)

—
x m—

Ladbld ype cl:‘uf-ﬂfe-l Jerm
{ﬂ\eo"] of oper guaiim ¢7“q°"s)
Maan ficl : Yppoair 4> = Ar f!’q'rz
: e Wy e 8 144
h é;t 2 S '}”{ E:(‘l":*r P‘{"r E P\h q’k*k)} RN (@'©‘®>
%
fotf (- B R ) - Bt
(S‘h‘? dervilion 4 Ferms @'@
;Z Vr“‘ +PZ+ € ZVVP\P‘\P"Z?I‘ -h"}

J’:-
1
r {Z Vr (‘h‘"‘" \‘; ‘h ‘f' +¢ )e PK > J—i‘? 1"{Zk'k“vk‘ e‘k‘x \{;w'e:'k"e.;\(i P%
¥eS 0 o A ~
(e4E"-E)x
2 Vi Yo
#g Ve Yo ZT:- “'\P“Ze



P 150

;3) 4'{ (‘hp‘i’: Pdﬂ:q’ﬂ Fee™
—-*fz%p% R ‘\?fi‘l’%\{?*“z © T
i {(A‘ﬁ % "h: 2 q’r?"“h‘ ) i;“ ‘jk ) P §

k- space !
’ X,
(B T) >+ 5T Ve Kl RS

¥-Space !
4 XS 4
ER-PASS > B (VR G PTS Y
&Cﬂma—a space
L st Schecdinger
¢ (E )'H*) + Fe < W Aedr(dlonr for pup @
( decar.



