SOLID STATE PHYSICS

WM; L Do (Mudeoo.

Zechune 1

[ Y d} ﬂ.a MOoum_ Cowene ) JFA W Cown L/J
= «Qsmi j@w ofpcuiﬁﬁw pard O cuds wih some comeopds obo

@Jf % +o1,uo: v(/[)wa/v\. a2 M,0+ wdgulaol in tor cowrme.
a&(}d}u Qxa—{b-wwfo%)bo{%umﬁ fo o_wkll‘agéwlzo DA.C‘K
gu«w Sowe wes on WEREEP. exam &/3% 30-4s minudes om auezm,ae (iﬁm Gawcm)
5&4 Gody
\M%‘ Zvoj%uscow. Jﬁﬂn}ﬁu whuﬁzmm (QMJ( %::'mgze}eo’ ochQQ
ﬁ%%w Lo’Ma.«,O c wm [yscns

Kn(c}e mo+ bma% &2 o_ wamoécoixw aﬂfvma.OK JF bm{t%

s s ol owsial e cone (321 Doy el ffckel Gy ocenna s
‘ . (‘NERI—WT e)

S e o con e gudinlel ly e oo (1l ZWLMB

8@:9 Ui s ouel st clichons s o god approncl %Mm

w'\‘fzo ca,o MA’ on oA o + S}m%’wlcoww we Coun
IS jéa‘m maw mwmwta@ e Do o aﬁsoanj&oduceo'?emdacam%aumﬁm

LAWM M wzg Co«é’vgumﬁw mmM ejmﬁﬂ-wm b\'m}z ac&zu@-% Jrgzwug&, 1\%0014&7[
;Sg«_«& crydall

Web)rm’rtzz aﬁwf ﬂ M;& racommended o udnoduce Hho

m}emﬂw

+U>°-—
aﬂwJLaL Aéﬁmwﬂw{;@dﬁz&&oﬂ#&m w

W‘L’, is %#maww\&u

EW Ghe s docilid ool 0 10l f veckrs

M=Mo- 1—MQ +M3a.3

N

NOT 1N 0, 0,,0; ow PRIMITIVE

THe SANE vedm
PLANE

M"f Mli M3 e TEGEQ.S



e v doclle ol the fus G oy cn e slfd il o ik

I B
e o o o o%alfa,a wﬁwawljf[zaaozu_ga}m wencﬂpfpw}??m%)_

A/ 1y et
u“%—/ )l+°lb ﬂb%ﬁ aevwzoj’eol %ﬁﬁz WLM ‘/'503[0'2/5

: E;%L | WM&A m_rm;}ea‘g MMM&%%WW%J&%%WJM

‘Bm{lve ufojrcns e M0+

'...,.&,m&
i abio o god cluce.
/% ELsusnmw.y
PRIMITIVE
ot s comacd

wL e sz Wil Misimeian

distamce (et nighle foids, ANP)
@«WW e ol il o il i
N / Lt okt o M,AAWBW

PG J}L i» mﬁ% ined (fn A«uf\,zc‘ fwszw; i.e. cbie Aéj)s’rm>

) [
BRRA6 PLANES: PLANES BULT CLOSE To THe NEAREST PO o e REFERENCE
(] o

..._/_L»//‘“. %Wﬁm—g&t’f&@ ‘AJPE-? mzawwcé)w c@ﬁ@z Jfoo_%emﬁoujft[@k

/?7 o maPamm

ﬁhi? F#a%%%

¥ o e o
E'@ o o | Mmmmgm%m,mmho@mmmmm)m%w



Lot teanldion o .
(W cagstaf s Rove teamsGiional Ve Poe G FamrBion whew We move Jod ly oue o
'B'ZZEOS;(AVCAO%. Wz Com o%ia“"}’ﬁ @m Cﬂa % X

e

> > - — — > —> ’ —>
T - TR ()7 )+ ()

mem‘ﬂlmi i He corbeo (
Ww aa’uwad.uf due to MM AM

j{: in w@o v-a-ua w,rofdaq} T oonsidee Wa} ANy LocAL PRoperTy IS PeRiobic  WITH TRANLATIONAL Si/HHETRY.

0 0 0 LATNce
® ® ® Atous

: SR
L-e. d\wbazdﬂﬁﬂ% e(tz)= W @

0
L o @o’\ /
D vl
O

0 o

¢ © ® e®) - e(w)

;Mgec/{io’lm
%;'“?:;Fx’mﬂ it s WM fo lave o WJ feonidional bgmwj;ra) zewogma\@u, such an

® Live verects WW%J Leicall #I'zo’unj:o@b oz c)ﬁoma% nﬁad’eo' gg 0%@&45

@ SURFACE pEFECTS

D

L] e L[] ] o
1 dow odt EXcHANGE
mfitsr AL (adow outef ploce) R
vACANCY . . .A .8 .B
i A B/ A A

Ry (e o e G subbbinal o Wl

Q) ond @ om ad Yeeaded i defoid Qub}oh(%gi—%)

[N
oG Cuplad oo (o )




(Mor sgomcbns

cgéwjﬁwa ovze l)-frzg w{wzjfwi‘m%%) we szwe

— PoINT SYMMETRIES
@A) INVERSION M —> - AL PoINTS ARE FLIPPED To TheR OPPOSITE
"REFEEAHS
TN i—gafmab XA\ N.R. Siwmf ofmim@m,euzu?daﬁ
UNchAN66ED

@ rovaions (2346) .- %': ?T_g Th Mo cose, Yo ondin s ¢
210°

——

——
> .
< —

@ REFLECTION V !

@ ROTO INVERSION _ ] %{ZHL MW I

@ Roto Re FLecTioN

j 60,«1/14:,@ {’wthwa.} eow»oLn.wa Aawwing AH L o (AB)C Alse), Gt AB+#RA
ane ?M amé/sjram,u Jm,awwtmé oWAawd’? %Wemﬂtmllroud'mw,'bmh&tmaﬂ ,‘/E.géenm A

@yusoules)
(?ﬂb&l&uﬂ«é Co b@x Jﬂag))mzv(/b Zlébouwo«xasw 1‘.@4@ na.'l‘o”a-ﬂ 39
B "“’L”‘q C@W ,e% Ao eo
71t Vagn Vo rng ()= [T(0) AV olP i e hudosnal 1""% b

olawlra How, n)_\.c{gmolaa e(®)- -ezlﬁl!n)ljd’w@_vvwo co.i:«o/m)fﬂn} uﬁolée
0 -
A) METALS — Ae SMAL <€u>m&wz>+cm+m+> ~> ALKAL| ‘—@__

K7
Jw %O%HWA @= Ae i No Eu,;cﬂzows

|y THE MIDDLE

3) loNiC crRysTALS  suck an A2 ©) @ &A%JLMLJ&@@MM&W
A A

C) CoVALeNT SouDS




[ ﬂf ELECTRONS ARE SHARED

D) INTERMEDIATE DIFFERENT
ELectRoNi¢

AQ ‘A@ 4

E> NogLe GAS CRysTALS

Do i o5 il Vot Whah frces sy weni )

OO

m&i@w tis @‘"”‘56 neaded T%'fema.rm{"fﬂa alows wn e Mali«,d [Q{L]
6(> en,m)
/mwwW 4no4WLv> (ogwwa%)

o 4 o Mo '

P-&xE pliandion, 0 6 0 o o

(PL=£°%:X‘U'E()' gcaffo@meafw\
Chorll A4

/btt%& At»tcfum
%Zﬁ {“QQE‘EAJ%%O ?Mﬁ o T e B aggi
%;mjﬁve C;ucim a::)/uojr Eﬁ:ﬁ& %ﬂg: ;i&’ eajiw OX M y WCWQ)
Yo PO A con %%@QEMOA@O f s wil fﬁﬁ”oj ()A%W
o Amina w&w w ud 1odlean.

lgﬁmﬁue c«z@) %

Wm.m S&/{Ew& geccwm ]LWLQ?0%04M+OW éxllt.ca ,1\4;.,,:,‘?\%
QMJ 'b %eo}% W ba 4 PRIMITIVE cel VOWME
}Q:\&Z-a;xa;\




Covertioral dlls may o M&Wwwﬁwuwﬁhwmmw%mwu

0&35{'0(,0 5M+m szw(bnmg 3‘:09{'2%9 R A4 &:}Lm m 7 aé)jr

%MWMMW%M

[A../wciﬂh W%MTZM}
< Ly © mm,@ujrolmctws>
'\%,CQJZ,;rl.fzgwwa1
&quwadﬁcml meﬂa%wxw%m%mﬁ&

WiT s magis

nnnnn

D{'bm o +wd’wzv. it com le ax o T th o Canins o Yo odoms Co'M/[wm{?m}eo' Si Lon
mcjfajw MWQQQ%C %wﬁw 3

ém&%g@mz#i

Eowm Aereen

O-0-0- @U@k
W%mcmg o.wc&ucﬁmdl&«wl% Ef() fxa, ,“L,m;L wil. m-049.
o & Sl benlem)




;Of we bJrov\ Jro m=9 we BQ}
{(x)= éﬁ,r mCos(‘%‘z) )>4S&A<%’tx)+q€ ( > ‘35&( >

i .// /\ {
\/ it

WEE

Ow = éi{(x)COS(m %x)olx

lDM =% Log(x)SenéA%x> dx
mewﬁkw'l’ﬁz/mw?%omgmiﬁw 4

g(x>=é:t 0L > da // /
215 w] &Zm | | |

A )‘(’COS<V\—E?<>O[><—Q’ 2 D
Om zo\/ 5'20\/ ZO\/ /{ - /{ N
2a, i Y X i_:Z—S@M(WZ;)
2 jﬁSQA«(M—Lx) X = = do. ) TTom
bms——_ 200 a mi
2
0
Méicx
COS(M-TEX>H50M(M—E><>= e &~ /mMcBL/mom aym,,w,d‘



(f zjaq} He tams wilh ‘;m e
-;S () s e - 1 R I J< jg@e ox,—S{Ue““ZL)

g&) -G+ g_ <C,M3LM+ Cméiw> i i Cme‘bm

MC"W\ omsume Hone
C. 1o «”/ ZTC“Q“
wadzbgmﬂo:i 1 g > Z?m ( )

Joi) Wb b fo
5( 9’) %mz Lon o cOs<M;fA><>Cosm%f/>+ MZ‘:?]% (osél—f—‘:f)gm(miy%
‘ ZM%X w S0u <M%j> CoS(fm% C/)Jr ;Z;;Z;CSMS%<M%4’)$%<M 3_T(;/>
%%wcf"mem%xem%g_ Zi (oo T )



;o‘z 2> gumcﬁcm it > the 2oume ’T"Zofeo(’*ﬂé
Jeosa)- 5 bR RIS ) o

RPN L5 b
- Fem BT G o)

41,4\4 -00

<°‘4/ %, °L3> — M= (m4a4) me,, M3a3>
g(€>= g(ﬁ,+&’> ] <-§ ﬁxe el%:'mf) \gj?‘iej;
Z tue 73

Gomsors oud racreocal (e
Mmﬁg;@
&JW fosodic, o J&MZ Yy o(®)-el el@w). 2 o wlls f o specfle gl

goz ceQ?co.Mﬁe H&wm

\/r S e(ri’)clii’ HoMo Geneovs (%M%) TCNSOR
, - [X 9% o
o
7o X

W W—m TLW%%J?.M&& WN,,W cpeiectpacl

m (" ) rreer 0

StiNvs

() G - Zg £l € |
2s u
\,sr:iw i(@g+% /f

aXS axz "

Wl o f vl 4 M‘Wm? o
~RoTATION e D R Zu,( dSXx D n Qow/ Jﬂ«mm&:

New d'[dd
;JPOL() A a Aamﬁa}aa opmﬁou)%mww w@@e&raﬂ to He o4

X Kd —— X Z,O( s Xis
ng, babjrew\ U botwrxc)wwanojfaﬁm » o b\(ljnub—fa O}QKQJ:‘»OM




T oun t)bo{’ﬂ‘o”ric AaA’rm WQQwe(‘)uo’rmW)r erRLdmaoﬂon&%eramat

\X/Q O’m% +a@(rw[ QM O{mc,JF @,Huumtf mow. Ls sad will An A)}u.auliou, o@vioua% MC
6( 7)- e(ﬁ.’uﬁ’>

XY : : to—to—+to— €G<)=€(><+"‘°t>

|
. —& ol o 20 30
X

ée,, F,a o(Lc&M}/om CaM ge Ww’ \XaM the Fhureion. Norvioy <SIM+COS OR exr)
e( ) Z@y\ez_—mx j@(*)e < ohe é’e&) in rea?, €:=@M

) m=2 K

MW v
>‘2: —2_\
)‘3 = _g—
DireeT LaTrice
t T T Y t T 1 >
-3 9% -0 O oo Ao 3o >
RecIPROCAL LATTICE (ng{?zacjrww&ri)
o _;E -gi é ;?1 11 551 >0 ZZ«lbion o{;wul}@_ b’m,az
o  a a oL e o
(%hvv\c«,) Z P e‘i“(’qm) Z@M e IT 1 PeRIODIC
__/__,__J
OO A (onprmunkes popaic)
/ylﬂv(/ Wa ‘ o. 3p A*JZ‘Q:L—OM. ™ e

GGL> e(n,m) b) 6(’?') Z@@WA‘E
% 5anc|mo¥ Oullice gl/at,agwa@_l_) 822 (iu +aﬁlé‘ly+a§&a>

3

with BK 0 w’agmﬁ

ow-um aoa%uwjb €a=—— e(“)ea o'u
ZE@MMJ%W{'M tﬁemewz wawwa (?H}ac/rg)d‘ma

g =Z ﬂ’(nm) Z. anedm
GC ') g 6(«, e LE_,J T{gela 12)



(@)
& 63( -ed" Prave wave

Or

MILLER. INDICES

—> _ —D b —_
M = M4Q44 {_ Mza& "‘Mjokg

1 @%; i"(e/ ZIL(£b4+Vl>Z+€|D> Cisn mamjm ozfr%
v b fropely 2 )y
@by - &y - { %ff*‘a D
?zo @A O wa . caa @j‘t& ) \/I’ (fm“% 002 c.p.
/(> QL ib"‘-B’ZauD‘;b QJ‘ZCL)' ‘ ‘ ‘ ("W//)

Z

3) RUG RL & D, / BN <’
3) W NG i &) P B

4) %WDLMJ éugcg%_a@@@mmmwm(we Jgelma




e L Poillowim Sone in Ha W;am-geutz M%QL

. %/, 0 .

U5 e 8t o g e e

] / j ' 2 B2 owfywv%gm% fﬁWA W‘a 0"«—8‘%
Brugy ploocs

/now we. /w,«bl' Jfo.@/\ a.ngL OWM

Z\ m_aﬂ} ¢l a,omA as mou£ 0 omC
i T E N A= ot A Tt o g
ozdraol.

(x-rays ¢

Q.M.W:ue. Nen ewu, aJLawn Mw% an oo deallow aMLefc
AT /
(M,Q} m@l %%Wzéﬁ We 0%@10 bJFuDLa O’Lolbtzo’ a}o'MA

X— b o W bwwéo\n. "b G{L&W MW&M_ HL omA \X/
‘Hq oleou,@ui-ofo ‘A«J:?a QM& aaab mm&

) wjewﬁga W&mwﬁm&o{b@d%%

1 8 yfecro‘a ’a
;DMN (47 ~Iel’)
MONOCHROMATIC PRORE . We W ‘]321 w)f TL # M >
| x-RAYS  saME A o |erys AL! Ce m‘;ﬁ ;(ﬂq) Q"W' <
/ om sweg 7 \ T4
Couvared Bea \

Zl-ouw;o: Qﬁmai‘ouaf&a’mm T
4 ggﬁ/} 23 We Al
) D t ,\/gm“g%> 1, (\ L LLy

G e Tk soms cnalls are apd
T o i o Rresonce




Seomatinen e@w{?zommaﬁ Gre ougly bt in oun appocmation Haa()mjrdimaa dicechion.

2)?%&»@ aMno DeteCToR
/

5> d o olhuctidy d oy
@
3) Bota approcnakian. (iouie) v ot s ot demachon. (s sallring )

WERK INTERACTION

@MOM%@»

Zectine 75

W’?m Naoced eﬁm}m b o shebe aponc.

\?n,w{) 7DDGT€CTOQ
[V\ ﬁ‘ %,
/

* DETECTOR. ScATTERED WAVE AMPLITUDE

(ot the Slector)

g feK MA eklw‘"‘\’\

(Er
//’/ IR)- 1) - W

@ _
r2 y 7

; \f’ 2@ KW'&@M
- _Ef__ 7 )Y \ Wave Vector




AL THe PROBLEMS COMe TROM HeRe
&

_, e
-Z&l'b\'&\ﬂd"eQag WM%JJJngmWw} ﬁ
Telew)'~ | 2T

y-aeE )

A PARTICLES SCATTERSD 1N JR

OIW= i THE DIFFESRENTAL CRoss SECTION [zw\‘:(
77 PARTIcles NCIDENT
T gNT T - UNIT SURTRGS CecaP

SeiroviNGER  erATioN LS E.

ﬁ = —};Vi 1/((’1)

2

%%ZM

\xé K«wwﬁww»%wﬁa
V- K-

g i e gy —> HY-2K0 e e b ot s

< +K>l}) ZWU(’L Heluol)z g_oﬁ}:@ b«aauma,a VM)QVg

(TR

el s Mok T Yo s s W sl W@»w FL-

%%M—J /ZD 5»»’&0“ JDJS(){ i‘ © 6()(_&); J
(VM‘)G@:@)J(&@) ié()eix 1 JZXZ‘%(X— ! (f(“)

)éﬁ Juchon @xiss oy oo i )




Z[\ﬁ b@%% (o &&ifmi}ay DNowree In 6‘(@’/53)=_{

with e Aounce

v )- 2@ ) A& W7 V. (7

Pomogansan

" &; d

/r” | sowmon ! m%%#@ (fn RIG AVGLES

(V( ) 47% 5 ) (n)@o'n t 9&0}02 cum}) 8JGM «mr,&f &rud;om\
,.L SoURce é)m%lmw W

_SCATYCQ&D V‘ll l K, =
Wave FWCToN Rz f << A

|

+ 0 te nacirocall Gice Stk i cosorlled Hreougfl
bﬁ?w}fwﬁm e ewbc m the v(/azéolgwweb (K—ax\) "

\'.

(]
20
@g%w%mmf bas o e foccly (J0- o) Tos 1oad f funcions con b rapesaed

£< > - Zﬁme”am

{Zﬁt Cor/‘tocn,a gxhl»oce, léouéd' uQ;‘}o’u K— uﬁ\%} LMT“=J WQML)J‘-A
Yo some WOLU}B ox e wga’rqﬁ)o(g Joe - Oﬁﬂ

gw &I: V[> + 6£ PRIMITIVE VEcToRs oOF RL
S - (\Zg bi- ox %-Xm% 5
Volowa RL &\/oem DL S

k%,}b}mvmdmtm f5



|Gl - (WIEIHKIET €T
M%Qm %mm com &Xum) om%wga T,,&m

A |3B£|4B&|3
=l =
o~ a4 o
A o
/.
N
>N /

Doume A20

=t
ZaN
(-]

\.
2\
S

N\
N
Z

L\
Cdoual #3

D s alod Monical T apuanall, o pdon s Xopd fogohen. Gecase s
K
W%UNW 3 ;

) K oIt
TotAL ENERGy
ENGEG‘/

Cigéraﬁ Meucturen are voriows.

E’I | ' gtﬂ[()t mwo'u,g/, Com ﬂe Wm;”cu oA o-:o_,_R
— . ) E=bQ

| We wout b conolowse mgmaﬁmmﬁ(abomd[ u=u(R)
=0 +o Qawe o Murimem ,’\o+eﬂta£, ﬂlfugm U(Qo)=(,lcom+m+, Mgngwm

MW@
W%WAMW v W+omwwﬂéwb+a}e)wa,aﬁ}wgwiji&¢ga}m')#g

Jﬂe-z owswert.
6”% :B‘M)Mg jrgﬁ% u vy

4 | Neuwmae (i uoccussere) Nowce Gases | 04 @T=33K

2 |COVALENT [ Josbte CSi,Ge. ~ O c il
] DiAHOND VY >

3 [1oNic qw’in w'wwM N;CQ ~ 034

4 | MeTawic ALKAL\ 08-83%

Mucg n ?,f




Sl sonchune ]

5—->€ 0, mig-0, my= <J

p=> C-tome-ge o 2

ALKALINE

Tavola Periodica degli elementi

e HOLGCUMR
s MecTALLlC

o PlRe coVALNT  \ JORIE GARES

Tws & JUST A Mess

e
Vl 1
F ‘|Ne

Neces
Cl ;

-

it

13 A L

Br

rl

7 ™
U E_ENp |Pu IAm‘Cm Bk |Cf
Anete | Sethavs | Shtonts | Americie | Sl Cabtory

Mol cuyslall
%ﬂ léo;m@c«a@xamg&"aﬁmm mMéya
whid. are offzackd to one “amother ﬂa Vo dee Whals
¥
2 b

uo(P}QQ_::_ 'BQZ: ¥ <%)_

i&ﬁfaﬁ &MOQJ:;% v

i
U
g

J
= T -
o L]

0=

R,

m+www W love o consdee alho s gues

Repuisive |

ATRACTIVE

QuaNTITY




Wo nad fo Waow what He Mago «ao%o?ﬁrqﬂ i Cppieally, Kiys lots aud Ky~ 4,45
, N 2‘ 6 6
T T

Me A re K'L >(e,
PenrFect

—6(‘%\ AMa 1AM | Aa (o3 D wor heavy
o

oBLE GASES

Lecture 76
Dipaction sgoce
%ﬁa}mmwg%wm);w O&Pe@%wgww o WQQMMAM

-=> —

X-RAYs ;fv‘%éiaw\ @—Z'_\Z

oA
Parmcies /\VSGL) “’@ gq,— HS'» <é)

WM%WWeQaMWMQ. &J—MWWQWDMJ'{—OCUMA«O(MQ,WPM
U(ﬁ)‘ u<ﬁ’*’“’) = U(ff)’ Z”gebaﬁ’ Whore Ua- 4 U(f’z’)e_ig'eo[ﬁ,’

A BN %
e do s, Hhuwe ASL(@NJe‘ta‘“guge‘&“«#h%iugje*“a”)"% 1z G sl i gl
v, v zw()a -

f L,
% oL 10/1«0(44‘ 1\ol'eu£a,a 5 As;_ (6) =0 (Awg»x -: —%> (DlFFRACnoN Coquou) > of S(Q-g)
‘ §

+L K +L

—iKx LT
J 3b O\X = L
-L

-t

SCATTerNgG AMPL\TudeE

_ ‘L_,:z[éLKL_eLKL]z éM(KL>=2LS§g‘%’Q

N .ZL too

/kZIL IF L— +00, &‘/T'C’J éM‘o|x= g<><)
N -% rTﬁ.: /\ VAN _oa

— \/ \/ \V %

Q = KS B KL = Z&Ke DIFFRACTION  CoudITION

L




Ae (@) ~ 7 Uy J

\%
%Uﬂi«zmﬂ@‘l}aﬁw

Ad

e @3 "

T l;écé’. &"Z 1 g(§,3>

o -OL (o] a 200

L. Y cone IAIZJ‘US’IZ

/\_N/-remsn—y OF THe PeAX

S o+o,g(’/to ~ %&.=
I

Voot

\)(/aRa.«&JPRl(gmﬁszBu\ Qx: ZM‘

Noo
= L

mTC

-2

o

o

L3
oL

M W;lef@o(bz Oucf?,sjm,o

Q-
Hnmmt‘zao%')bz&w (a4 3 \'/

2T

-

Q=

WJ&M}K o 0U> 400 M.

Nano CRYSTAL
LARGE CRYSTAL

4T
[

ol

Qx

<R KQ> \JAME OF THe PEAKS

Broagy b of dfraction
2dsid = mA

V




EAN 3\7 @

‘o Q%XML;W WLLW '

K. ’f%é I )(LUJ) s aw 5 ,\_@

2

L ReciphocAL

s[4 B2 AT e

L N— O ' o —7

l’(L IS ON A BRAGE PLANE

Wl W%Wa&wa_&m? DIFFRACTION IS THe SAME
2~ |Vg|

s U(E)- &2 BSEF) u-ﬂ UE)e T4z - %sz( %)l U -

; StRUcTIRE FAC(DQ

b { :

A2 S(w T - A5 5%
| 42 by | Se-m)ed e Lz T
Zo [ Fhpe BT

GEOMETRICAL

T f/:guhw F
|F THE AToms Are Au EQUAL)X S

We Rove o./MWg W 4{% bjmf}wwgac}oz aoeﬂroa@w,mﬂmaz ©>’§éd'zol%{7z«£+foe Whrgm"oz
Teckune #2

Q):Z‘ngwe 20'&34«9=M>\
WQ Alrwcjfgw JDQ.W Mmo(@mjl«ma

@ ‘UB (- | FZE?éLS’M.FE okl e JJWW%; Jmﬁ

o

1
3

&
2




e o' e e kel O o ooy U()—> (&) cosom. | s 5“(5’)26' “de

For. ARy
> ties \/

0o u%zze $(G-9)| ond bl Mo dffrach
je ‘ j 3 co’MLLto'vx w Al yfvl@jr
. @Jv

HH : ach febinall W o d dsly ey

E~ ) e@dveT”
Now G ng e Fani. coffin

N L T 1%
eréj%iaw i< ijzmn TR T d(e 5

¢ ‘ i
AT 4T ) 6@t 7 - L ZEDETT  aile bl i o
LR " (Ehet®)
;JJ\J t&‘ap\. —%JW
§r@) g
TACTOR

oaQ w’m %JM/?AJTJ% Mojrmo(wwaameﬁ Z&marm/wmz mw»{'ﬁo K
0(3 fmm\éfwié&) w}e:zqntm e/e e/m m?m@mﬁm Howusffnw% o sobye “’3

)‘FRQE}EN CRYSTAL
jows aw go«l mr‘.umm @}La Mm 76 ufso Knowm %(BM’UW oz oJAaﬂnjl:.c W

ot Be MERGED 2 2 L
TWRD TERM CA 2 a a _

l-‘TOT/LV C?mrq) / - i ‘/ lO'\ " "‘a—x: ay: a—%i E‘) e
[} ‘a ’- L
HTOT ZEZZZ—:W 1 U AL A+Z€

A
A - Zh0 L2 @MM%MW@WN%MM@
f LZ/—L 1 Mwaﬁ MW%«A
We wondt o Aum.
el il 11 /= No More MUTUAL INTERACTION
L> zi%%d —>2L;U (n;) /_/\l,[—/
/now e Lave o mew BmwTLm wbgd}zoni)smowbzrn/wj’wlgwuwgomw

(Q 1) e e bbby ol
*Hlar i) - fmww Yee)- YOtk



- &)
szz gq)z Wea[m)r/so@zfmW&+mM,%+Weboeﬂ+mrm%é)n&M8&M,

>

H Yl Eor Yl
G\A* >w (le = Ewor m

~—

w2%+ y&% AL

W &Y,
J) EXCHAUGE SYHIETRY A i
ot o g gz B MY Y) Db s o o
[(12), Be2) | - P800 i o ik Pl
&\tdm% dades ace. aigufiachions of P
) 96)s A - yes) 52 By PP > i) Xyl X,
i
S ve gt PL)Y)- 2 ¥he) v )= 2 Vo) allog e

® Sutmdbzic BOSONS  (idespe nin)
O o?»L bawiuc FERMIONS (B,egz wjfeacn. 51%)

\3 ?auﬂ exclusion W

Cadoeiall 74 ord Joen et
We acwaéAa ot u- u(k) owd u(Eo) ? whee Ro = 4030

e Use t Uom Uew - e f{h b o pd o W Bl ke

\v( (AL Z ej
AN 37:#« o I cnairaQ: ]

hotmoric deies

Z-x4 7.-%- 2 -Rf . (%D

I 1 1 i 1 5 1 B 47E <

(701 o Boufuc Au{'mjiwu %

3 5"8“ fd- mog.cuﬁ o

U- & D me == s NeC2 | 4%

(TER F , G@ |4
G'O.AS '(/638




REPUSIVE LENGHT
e o

< Re P-—
S . i ej F Jo= R A e‘%‘, e o U (R)
W--Fefy e “ = P ’ (T ER %&fﬁ%
~N T 2 /*A_\
'F 10 ) Aot NOLCO Pa -382 Q _g". (<3 P 3
%W%%mmﬁmw qugHm (P i A Ae F ) ll’—‘-greoa— E = U(R")z (g‘/oéo‘—
5 DIFFRACT IOV o
”f“’r\i;\‘}‘é U=%21¢V Cowdont
Z K 3 wa,exfm 'Hu bum;d:m Yo fiuckes fwo wcoladd woves.
J é)? Tow 8OW3+ Mﬂow%mio M{lﬁm wﬁ&g&m
(S(_A_A‘!& ULaLc
ﬁ,’r(O,O/O) 5-&%&”{%@4—@%&& A= ﬁ;-g>=06) e =4
F 7) _ i =L J“offnSc
(((Q g(td) d Riue ) ——> iF s easier b amidee BOC ad TCC an
B SC wdl o Gosin
BcC
(000)
o = 4
P a 0 S o e ave i on s conpllc
L0 41) B inbe 2ome an Bloe s oo - — o] | B
Z( ) J gg ik {T(R+K+€> {é @(ué){(‘)

0 ‘5 Reki@ i odd COUNTER - PHASE
{Zg(ﬁ) g Rk 0 s even PhAse




Z’Ww’é% e sex iy *LWWW“M%
) J [ L) B ). {qv¢@ﬂ$?@4m

ol even &H)\ ke¥4m
Loctumg #8 N
%M m o o%q+a,a
o ZH 4520 et Excauge Spntbng -y

\zu/m(-’) f@é&m Y(48)- YO ()
(“nw Ye Comwlm W 'ru poes NoT SATISFY Exc SYMHETRY

AR \V@(W@Uw %)Y ) )

W (42 Az 2
(-9 X - fjfn Il U neg b 5

e =B
MMMMMMM

e L R REC
\V‘\Sz % I}V“‘* (‘7’4) (th (E:) - WM‘ (,Té) (%‘ (‘-&U 1= M)
Wk ol He !

=i l =2 S rgfs(Su)

lmszté 2”‘45

sue X)X, )- 40X, 0]
oo | X )4 [ U)X, 0, 0

WE
Z Tt s He Some, @JJnHL Bfin
‘gﬂ‘aﬂwf‘{l S ><5:Xé(4>><3(2> Bomy vp

Dhe gmﬁ roduck must Qe MLWLM
Hacfeee
77"1'60\4/\%10&02\- J(ogw) UMGAU- \X/e WW&&MXMW‘ %H\L éz(y{mb W om a}'o’M

DEENCAL ARSI (A Sy i» nt aicherd olong will ta S

I /{) - (z) BoTH sowk
Z

UE)? &
" >, o)=L, (=)
Hickon pdutiat w))ffgf"‘\ Pl s cede. G s
’ are Mgm% distzidndeal.



U faol cansll

U)- 5 > = [t (o) o

l—(i’; - E?' we don't Wuows w«o ﬂl Woure gmﬁ«m OJ on !ﬁcjf@u
e dgudson e et fockon f e e

s 2 e s (@7 _ B

[E7 2w & ST ) £9e

O dosotive metlod mact G wed
) 0,
/L‘)MJ ((_i:)> — ,LVML(rLL)
}_\—W&w —%oK 3‘&’0%&
T Y(zS, 1S 75)

_SATER DETERMINANT

476

SELF-CONSISTENT
MeAn Flewd

Yel@S) - Y aS Foe Yo audel o cowene, we mldifido

AN
| AN
\ N

@)
Zmo*zolﬂ/tjro ‘ fo owollxzu M)om 1y AE- E'—SLQMMLZD,.
o o o o vl sy Gl o cay by B2- 5,
R e 2R BV @)y (=)
eo
UCM&@ < Wadwer malled we choosa, Hat s pociodic

%@M modedr
NUE-0 bl e dichans o wil
,2> u<fl’> Duall PERTURBATION THEORY

3> U(ﬁ’> @»8 TI6HT BINDING
O gl farkicl sl in o prodc poiiall s clld Blok sy oo U(E)- Ule-w)

A 12
M“ 51!’ where H=-—B{—Vz Uﬁ’) TRAUSLATION OPERATOR | ")-'\\-m o U e potadald
" ( T ﬁ”l})(‘l‘i)g l,)(ﬁ,’wﬁﬂ [H } ’gib Polw,

Tu(y) - BEayEs)- oves- ity
Sebinarsy s o cgflchins of Ho albbnal epuecdoe: Tty - AYY




L 5
BGcl. Hoozenm

R AN I G TCH NS ATA RV

A Ue... +U‘““£,, [ﬁ,ﬁ—;}o Dows 9“5%% — ‘{;W O\'/

[z ltl(n) Y(eorm)- Tax Y(&) it

A (MZ)V X@W) —> NEAE) NER)  mposbd pepedy b o sl )

S i o coudoud veckn chflaed o g% ik

A

57\

A&

5¢

D A=ma

—IL} IV = W(M m) - esm'l’/(X)

f\V"WW jltyllhu y

jl,l})(ﬂmm)lzo[x =J,ES“L|&"\V,L0L< i Iesnllf’wjx P - :=:> , |

i ;\ (W> = eLE'R [RJ 3 [M'_AJ T(, > o Waveveckse

A(®) u\a_fﬂ/u
gy b

—}I\}n’ V(rt) = l’)(ﬁ’+&’) = eLE"”?,lV(ﬁ:) g ’L}’ v o Athcma,z At,t) we ve ()m} ax’mwo' He é’a&é)m %'wa BQWL tﬁmw«_

/l> WM’;&W i ndt Tu;oojic

2) Warthunchion s pacodlc J (-3 |
'\.})(I—f*rﬁ’):&’y(ﬁ’) ‘ p I the .

u)»c(w - Yel&)  (fucion  prcdic, (),mflw(f L 47
Mm-ﬁm
He(7) - E(®) e (=) e s T e o B e sslions
1%,;%;5%;5

'\.VZ(I'I’)= uz(ﬁ.’)eik'ﬁ: with u;;(ﬁ’)= uﬁ(ﬁ’c—i}) 3@00&- &‘ctm«

e (6 - (@)D < ugfe) 77 55 yla) 7
v



H &(x
v (, )(lV Iﬁ' Ile U(ﬂ-)/f UK("-) E(K)ux(ﬁ’) %: - L,& ﬁ
wk‘ = Up eiK'n

Ve s o Boch fludion dippuds on K. S cack @t foue o o ol of ke
AN w&cwrta.tmahmwn

/ E("") T e < \(/E“}g K—’ k’{j ¢ Ak’fa-)(,ﬁ’)z ei(ﬁ+§)'ﬁ: e-JZ.;: ei,j’-i? . eJZ’. a?’: )\Z(’i’)
um, 20 ’q)z(nm) e (n.) ,lf)'('a (ii n‘.’)
¥/

% Al#-u&d‘}omolm\/m()téw@m & um Zong.
TK’

. KI 5’. +W A"Z:?L?A [0y
f wdic in lz,ofuue will @
Mo - (000 1T = J

/’/ REDUCED 20ME SCHEME ,\H’é “q (n) - Yoz G )
&(Fg)- &)

% S(K) N @@J DisPERSION RELATION, N/ WG‘A i J_..ﬂu_md' Brcouncfhcs.

NoTHIN6 CHANGES

/ + RePeATed 20NE
@ EDL (K ©REDUCED 2one | | E AN
g - o

L]
AU N 1 P N,
LN\, > ,/ZZ_Z/_
-iE T Ve
o  a T )% o

(0-80) g
jﬂ agw Mo (U=ﬁ>/ e “"””’”’:"h“*‘g“fﬁ“""’” %eizf = ]3:21?’ ézﬁ;o}f\‘ TML\M

D/s> EulB) = Ex (ke Ky, K)

mmazawﬂwm@m > aapraended %% porbiln Mguastng donchins

,440

{/— l,

|

Z<
o

> K



