Les ')'( O\M:\ke_g

Se.s ®~t Sher  Forwsidew
Feovnacy [12-23 2ad§




bried Thaorbical breduc Rew
- m{t Cﬁ’mke’“ —

(R’J‘F KI'Q.-c.Sz.\
Feb. 13 2624



— lecture 4. —

AW [ nee u\) @_%U\&VKQV\S



Reca Ll

R &W\M&Mw&\ HHD e%\ud\ic?\k& AL NSO RN [avad ;

5% I%“‘”‘“‘Lﬁj + Y ]l o gm\xﬁgﬁ e

b C_@)\L&QMQQQ\ ?,ww\\fiq\cg QN NVCES ’Y\Lﬁ\ka_\k\{d&\)\l\ / Q\N%

NI NS N u\o\xg Q%V\Qx\{\@\k LS * va( =0
dg - BTN
— &_Eﬂzg%’+[0-7)g~~<§v\9

N Nenow - Solee a%u&‘ticsm: Dy 89y + Ty =0

=2

-3 (9 - 49(2r i) BUE T E

N ey 69}*0&%@\\: A =W\ & AL 1 lows of D

b O‘&:at‘“(JV)@:T’“* 52%5—




i Naje va CWOR F@io\mg . -P\d\ Q‘\'\Sm QSYN&‘R%\'\ «-S:@P Hﬁb

=2
1= 3
8,6(13“ ‘i‘ ‘f\ ~+ '_%?

U Q\‘f‘\ui\%r-: \A,QGs\F\&\k t\‘\‘f&)‘\k
Lfez)

ik gy Y g

)Jr 9{%; = O

ks T C .
s o v o; —ROT — opvr & —= &5\, Eib
%= (v - R X TR L i

k««{ame&wq RN AL 2&\*\)\% wectov

a‘@%&kx@ﬂg g d

\?m\ .sqije ~C3N\>H%: Q&J\ S(P Yo U\w é&»\&?\f% cwkré &Sﬁ)\’{ So ’“N\X

—

¥ weedg ol o D-/Q}\t\§_‘{\i®\k-& E

S 2 ~0N RN N =
\w&i\f\dit_ \Pe\&: o8, = —’E——'—VB%—V)Q[\) ﬁB)

ot ot S
A VS O Qg(,«&km

N gell - \ - NN
sell %w\s\&. V4 jd'f - b < Batmen agpuofion

™~ h&mﬁg&@gg: P=-r %:T> eg&v&&t@\ @\t <fadQ



B W o C?//QX;V\:A%@I\ G\Y ol

N desl ges BRC: 2:5‘4:1;.31—

L k= Bolzwoesul cwslout =~ 38 10 16

WAy = Fm“:@\k wees = 69 (o‘m‘(%_
é,g T W vl el [N\Q)\%\/Ct‘ (OR,O\MS AL M,\Q_Q&,‘N\”\B

e K

~ bcx\ve\LmP{Q VAN P - (E[Sj

~ mohe s ot EOS d?szs:\@ﬁ)ﬁ\\\r\s coon G ol 5 Vie
fw@\;iag (o SN N‘\"’\%‘/&—J{‘ MOS\QQW& Qrd‘v{)te\l\ g w\ug T

EQ P = y\gT

~ 6302‘35““’?“ t

' = oS et of  Frewdd _ Cp_
W - Fﬁg\k%\t %@%W‘F gpety Q\‘Q Yol af  Necoud, Cyv




Loreeett Pgd e weswoolewele LSS (Qw\&%\
Trosgeionsl  dagvas oF @w@%\w\):

dF=dV+K pr S Fwi\u\p\

_ 3
de hewe o Sk &y tqk

N This s Q&YM cafeod) whiulanile  EDSQ
P - KD (vo et macolonge )

N ordlabiow  Qabaess  presswag o nNaual @@g%
P = /)‘f—o& [ e ol o T=1>

N froTon vl B PRl @_7{;@- —D E;CES




@; S8 s ClasSY t_%&é&; GLQ\ASQ_\N&
CoMp kc% VL e Qﬁ-ffk

N %Q\)«XA‘\Q_\ I&N od“ %9 %O

N

\\QTD{S INAEAR
) QW\%

SN
Ten~ ) SN TR Qendd
o g T & - @A’\“\K“’j‘c

ophteall Rl Yo
M\M\w\ N@\Qﬁ“@\k




logqo T (K)

logqo H;

23

20

ES

3 10
log,on (cm3)

15 20

{am\n\ Reasen & v (2.@1?), ’LYQAA/ 6(,6§>



~—

\ s‘m@‘«‘t<‘§~ eletow  C\epram, | ow\g W :

) Sl
\6‘V_ |+ A leyw

\ QN ej? VSN @SE dele -
L ool o 2 WL Lg S w%\zcj‘ QJ&%

Q_%\)&\\i@\/\

N\ o\ o R
s\ oo 7&\\\ E;E@C&“ A%; AND
AV, TR S

q@i‘@t conre Y ék



¥ SRUKCONSIOWN hawy Yo Q@L\N\%)\M\Q WQaa wel . L&%\@f)\

CB\M\Y&@&? AV NARE au@ e W& Cw\L\x\(\o\xM

N TS [ Mtﬁ%&\ WKU\NI%REL <Q [ 6\0 w&c\eQb\
e_%\&&% Yo T &SN&S\N\K /ij "KQ‘F %W v §

~ Tlo “conechimn %&M 15 colleol
RSN NI TN VI m‘%\d‘ C}\

o drshivweass Gelvosouc @ﬁ&m X y \'\QL\\\*W\\/P
K, Y2 Qmo% WSS, ‘Fvb&k\')\l\&.

Lo [ XaY 12 =1




O Yo &MK\% ~No W el ‘3\%‘0\@\
o MMQ»\ covNaubwder | e

—

PO ~antlewn (IIH)

@ \/\,QL\\\&V\K CU\/\M\Q\’C{“LS 2 C_, FQ_N\ L(— WLQJ (;tth)

wote - %\k\i\x\w\ Woy 2 PM*GM [ 2= 2>
oo B elsd [ A= L\«S

ev e fole contri bude N e&d‘\!‘%\ké‘ [ | fr P*Q*Q\k >
coud  Thane — one J:S FY' C&\\A a1 mé\g ma\\tw‘\k Q
os  preteny  dw The welrug.

> N~LA

Yh/& YO er oL Natlr e ( P{_ Q™ \NQ) S
weps (67 0076 g

woke - %\\ Yo Sl e Q% MWDLS

—

of ol waflle s A f we R A ~ 6.

—




< The v less ORsm&\\jd o? rley Ao s®\w-h§il oi 55

~ S Al 1
V\g"-\—M—P’[X +'Lt>/+76‘%j

i D
Ne = —f:,;[X*Jiy* 5 2 |
Wﬁww\ b ‘e \/ %@”/ 2 %Q\A 'Q— deQN\"‘/\}u\t[XQ\/\




N Fe Yot ol o¥ M‘Rt\ag C_QNL\H\(\GNR‘\&%
A preasuna rs Thooa ‘FN\N\ ® +D:

W= W3 x e = %ﬂlX’F%yJ“é%]

Eb\w oo s d\\sP@QQX Hre ?3—6 contordbuton @%\N\ \/\gu\% W&L&LI

©
N o Tt OMCQ\NIR@V\ S=C\w\?\r\ S &{_\\

l
[)‘: %A—%y.{‘?’% NON VAV A\




Nounge
ce O}RNMURC_ \ﬁé\\%&%’\ éf& Zw \EM ef/ y:2‘=®>

L o \
pusre q{lxgg Sowkzed aé‘&%w @&Qg_gw [ >/: ,O)
L =2

Ree REIRY Y ﬁ\MtN\ / yior?\/ >/: Oy 2'7( 2P0r62>

—|
N C«"\ = ( L-0, 7 + %-qw + i@@’)_}

\
(W)
oY

b
3
e,



ca wekeWay &x%%m W, halisw [\& < Xa ¥, F=~ Org)j

W= W = \"’“1\\ [ X+ L >/] o and
C* \/1?5'
LD Ck: V&5




U SN p{‘R\R@\x Q)D\M REM_ &N\N\g o\u& %}@Q&S\% \Pw vRC -
|—}> \f‘lﬁ-iﬁl_ BHLANCE 5@\[*&7@,\5

N ostert Rl Bslea aa/a-\;m{i»‘@\kg

o) : =~ ™ _L. . N. e
S i R e LT S
PR QA Ao e WW
ch&qu S \‘A P NS, kﬁg{m\
N '\M\\k\VP\ES WY <, oy 50{\]\:
Lis] [gudoaV = [ gxifriay

=[xy — [gas 3V
= Jg%&(%d\)‘ - SCSQN'; A\
= 132 [gemdv — 2 [FgodV

<

-

‘ —
5 QT

-~
—



ot = f(gvzol\/ > wowmeond ®~¥ we¥ o
’:wﬁm: W prcrpla m}u\h‘es restoTRan m\‘s]

o, T ° "ZJS\?ZC),\T = ball kvt er\Qn@
Ew&%@_: N IVATTNY ‘f‘b&mé;& e Q:;Qduckcd\]

KS

Lot a2 '—Sx;??:,icN = - fia(x;,?)jw + fl:&_aioﬂ\f
G (£2) b G tainee3
= - $TwaG + > (2N
-~ — 275 + OW
\I\@Q: “{'\'\\\S KN 7
Nag)) X = 22 S(PCN’ = prasuw ?m\[&%\w\\ NS e 4 ;ww(
me&%ré 3

@ T(S: pIeesuag éw&{mg Rra, = ”‘lggz"v:oig



|
&

scacud deaow: JSM RN 9? A\ = Jgt-f‘gd\f

NS NERRNOIN F@M\P\u\ a\m&%

vl o —?rg x;9; BdN = g,r55 ¥ B)o\\) +&5B fifﬁ Oi\f
~ AN ['}(B)-—DG&\&/&
. ‘ Tl O = AR Ly
 H b DIFAL + e [ 2aV =
—
WM WSS

|

. 2
IRRR RN Mﬁv&iﬁt Q_\J@&Ré [\'\ = gx SBQl_\f
P@mxﬁ‘\k N Lw(gxq%E 'E) Ot\r = T\N\ — O

L T T = éﬂng; %~dS~ - ijv\s&it shess o éwleD\QQ B
wofer 7 (R BBy Y = Wg@ [3:m) - j/@ ) BrByAY j(m; ﬁwﬁ

G /> d QDNB@
‘B%&Q— PN = T — a2t
%g‘ &V de ™M




\ al #@é@%m: SoraR. VRIS TREOR EM

LFT o [T 4 2w+ + WA T

N S\ P\i:—\(:{ t &‘;\\\’QN\S

c. W &&G‘% sy Wt w@\g,@\g _
- M&b&ﬁ &&é‘%ﬂ&& \{:Q»\\)\LQ _—
- comen oy Aw cowlier o msss é&sﬁx\u S

6&@\@& s —
O vieds] epuX L by ESSE *&“\*’I\R’Qj‘\% S
2N+ W =0

VT PNSS\NN\Q 'S ﬂw& u = % EZOQ\J\
B F@M\R&\ =eNTR S = \2 g S@c&\f



SN re_lwbion. Qotweew L o Wit = MM\ Q_u\o_»%\@;

ae 2060\ ok&m @F @de\gsw c@x)@i(\w(ém‘h& — («T_ Pw\
SO Oy
Yo CPS\ TRV S ewue %&g he s c/vu\éy M_Q\@}\Q)\r\;y_\
A N ®¥ _QN&CD@W\
L—h & Wy T EV\\A[ W = V\WD&N\ CXSU’\G;%

co oY g faw: idesd BOX:

P= W

i Rt = feadd 35 {lleas

W= Ry
jl\l\ vHNtJ cQS e




AN Qw— N Rl AN OTS I &&&Q& [5’:_ g[g) WOQ_
Lo QO

e = %,_Siv\\:r = %\WJ‘ = %*\)v\[ﬂ‘: ExT

L&b Y = [ T - I> = ﬁt\\(}mﬁ@wﬁ

| e whbey gl &

S se duchioe fo gt us 2 (o) Do

= Uud + W

E'fes{




N covllme @ wie il epvillostun (2040 =0)
Ls 2 (-0 Wy + © =0

v eont awdo Foted W Q%\;\:L‘{QS\/\

o~ Eia ™ Wid - 3/]5‘~)>|/\.‘«ﬁ
= [37y~ lp) At

N becasae K iud >0 / o %é\‘ %O\L\’\Q& SQ&%W\S
(E%\; 4@) INE. WQ%\AL\“Q

L
0> =

[C%)w\fw S\e® “‘r% &@%e.& ﬁ%\@ { S [S\Q\I*\WQ :(




% el lsgpoe 8} - #37

N cowst e N

LX - 20050 = 2[g-1) Uj + W =

= BZT”)[’EN““B"‘Q - 3[y-) m"_[gO” U

fl—"
N

3[w~r 2!
|
yP S>>0 ST ep
—

N\ n‘~¥ R Lt

E‘I-G\FQ@ m‘v\z<®/°{"€\m%&ﬁ“l\/\k
voRe fs  cowvbaash

LN prshable 8&&&\/\& a0 +~do colopas



X g%—w}i& ,Qeﬂ\— -ﬂmw@tdﬁ %&FQ\N\S
hesse, %R\Nl hask cu(&xt\\ -\ bga

L flos held Qaw [BS&M Olese T %\M AR
L | as s&sﬁ»\ conls

H‘ %{ﬁ‘& \AQN

/

N sleas Ve Yo Sy ® ol Q"*‘L’*&l?ﬁ’@h@“

o T Sove YN

‘/DI
= u\ o ..

O
>

N
\\)E: D\L\:_PID —>P D =- ‘5:

™ e c_w,\Fw_vfr =0 [)SL< Lb\
> Dy = U, —D T, =T,



N e F\\L“}ﬁ:[\%\’\
. Sshewt Stwds N csos F%*‘Q@S\Q ’&\Q\‘\ Wa%

loss  of Vs év\w%t&
f e SN [ %\m& Qﬁ/\k\ QEOLN\LWL \/NK‘E QDE m& QV\Q’Q%

\S wsal ‘FQ) Q@N@Qu\&ﬂi*a @.\S\ W (SN =\
&\DV‘%@QQ Q&N\& oo~ Rm\{) 8&{} \\A‘R‘Q 1\1&&\)\\/\@\
1%
SRS ’ e \:l TR M@M“‘*\AN o
oo TS Q_\)&% ~NQ NQQ_\\V'L& @M QN\\NL&QPQ
‘e cﬂyﬂ\%‘k‘\l\f\&x& Q\\\ cow_~ My & w

N wole Thie &ﬂ:»\;?-e vl el Yo
JR N clontny s Gg% %

L—D &wwsmm th{mdwr@f)\f% 0P

N ol = S & &h\u\\g C(BJQ
i@ iﬂ’\i&% \i\f\/\ %‘E\/\%\\\\Q &‘&& C’Q@%i‘









