P\«T.«, 52
Midtecmn '#i
60)0-‘¥\°"? SZ‘}



O
14 oot AN oo
oL¥(wraje) o8 Gaje)

H=0O
{

—_—

p CEC NN *=-2)G *=6)G *=aja e

oo

(a)
o{= O: “The S+®4ﬁovsa~r7 stafes ave Fthoae of @ hiete el of ~dth <.
SE. LS l"w*'a n=13 o1 *’val‘%
<7Dﬂ(v~§ = 7-'\ \<~n= > E\‘): &
A k,x , ‘o=‘2j-}:...

oL — o Tl\«., *ve  Theee 'm—?\.—,‘.h. \ue\\s, 2ach o Wdth Q)&, Al The

$+O..'\"-°v~,w>( states ave Fheee-Told dz_se.wﬁe.. “The s-!ra-l—'wmy Stadeg
[« NI R S'Nen &37

— TR
S (@) B RG MA g aer o Rk
an(*\’ “Jda — LI G T &

. v
Ve L‘\‘IXQIJ = e)"’:’,.

Left we)  (wus L} RN &)3 , —a}e< x<—a./Cp
Middle wen (st MY: Xps % - 2/ex< /)G
Q\g\& el (s=R): Xg=X-a)a, &Jeex< @fa

A\w7 \'me.ox Cow\k\n&'}'\eq O‘F Phe Havee d&sme.srar}e. 8‘\'@:\1'0')0#7 S‘\‘VCQ’%S
2 also  « s-\'o..-\%mm7 state with the  saea R0 2@y,



T ao 3‘?@(“\&"‘30’0 Q'F 'ﬂm lowest Yhwea %')'&*35«@.\7 S'\‘w}e.s. S‘nt&
The, - baciavs e ‘

?um‘\'j- Sjmmer\ﬁc._) QR Wem State 8'\'&7-3
Dlen Qnd @n odd state S-I'ajs odd. .

L= O Hypieal oL oL —> o
0}
}[\J b )
—_— —_
e
\i:'ﬂ'/(k T}Q.< k< 3_“_10\ 12 = 3'“_)&

—T\‘\Q. \"e.\ﬂ;“\lﬂ_, ANES, G'F
e D hm?; ‘& dheteemiond.

by octhogeadiry .
®

e

R = 2arJoC =)o < k< 37/a

RN

le= 2T

R= 311")&

Aa cdd wae Fooehion
Wt This \Wane vuber
does wst it \rais Yhe,
rads e Neqen, So Fhe

wone Tunchon  NonEhes
Nvace.

R=ar)a k.= 3W)o,

Sice. The & bosaacs
ace ot Zevcas of this
Stote, the baeaces
\'\NL o QJ'?'{"QJC-+-



@
Now -Y-mcms on e SWMOL S‘\'OJ\‘LJ Which '8 2en @ed  has the -?Qwv\

S , R ee,
Q_B)Cx) = Bms(hlx\-e) , ®)C< %)< Gu)e.,
o , Ixbala,

Recange of Twe -Fmr'r\r\/ s7wm<$x7, Fhe -EQ\;..,,A,Q,? ~dhony &

Mraodne X W) Quto me:l'we«,\\j Pe. achafed W e enfoe Yhose
ot ch'\%'we. .

wse Yhe =Y Zew do wmake W as
Swael s e L @ad Thus %E.“'
BQ’s : ) e W?Q A stode

Lj)(ma,) o > ws(kea-9)-0= lvp-0=Th > Q-kfa -Ta
<7°(0~)C=—€) \P(Q.JC,-J-G) % Cos \w«}C, = B%&C\&Q Q;—e>
® q_F(o.}C.—vG\- kf(cz.G C,)= ?(&)Q)

= - Rs (kaJL-e)+ sin k)b < Sl

CE} (D" %—-Q=l;—'\§ % (‘DS(\—:}-6>= a\n‘%S": &_S-q%%si‘:

PJ“-S Tria W &

us\:& = E.S %\n'—g' C&Skk % E,BS;P:%= _‘L

- — L le.a Snsl e
CCJ) @ . B%\ﬁ =~ E—>+ 3\/)._(_0.

= A= %&C
~——
s 2
= as‘”e'\:& — a\"’_f’\;as\n%mst = QA%‘%E‘
| - cas%?‘ NP “:;%




Sin k)3

) - Reos ka3
| / |
|
|

&

' Y

| '|| T e T
|
II"-,II u,‘\'.,a,}amu. I".II .
Bl:_ - _ —‘1\ _____ \‘\\‘
\ .
. ; k;z.)a 3 fT T
1

.\ﬂ»\& Terlevaecton o'p L*-*\a/a.wp( wWith The Shd Nee 3\\\&,:: L&GJ)&\

“The alue of The dashed <wee o This e 3\1&.& 1N
Seo . ka_ T

T=-I R=T (and ©:-0)
% B-‘-i
ol —> o \’-“E;:"~ = k:% (a.ml S=TF>
! \
= B- oS0 k)G B

A;'; o TNnevYelk=es -Lenq O o '&J \<. 10 SRR —Q&M E + %;:E’_;
od B deoceess Reom VR odal AL e % asteed “with
e, d»«z.\.a'més A ':\33-“'3‘ CHN

&

B



e

\l%oo?

\/:\l;i-\/Q

Sea  X=b

() —ﬂ'\e.\re. &ve e Casen: O<Ei\}° @nd \IQ<E1\/°1‘\)‘,

o< Ei\]QZ -—n\e. FW'\-‘\clL Can ™o Le.*werzn AK=Q and X:RJ o r\-
Can haesde. %7' N o Ty BQ*WQ-M -2 an ok ""'\&&YWE)

So T Rccessible Phose - Spee awa & @EfawE, The
QWQN.\NGA'Q. N wewbe O—F bovwnd States s

+# of Eowné\ teks Eam
Wit eneray < BN, /T n

G

| PsdeaE

—> X

?= ~NemE

WA\

Accesedl < j)\yase. Space.

\}°< E—i\)e‘F\I, : \J\”\% Hhe Fw‘\:\c\t S e the *Q.qu QiXSQJ G
Cen howe <=n7 omentey  behw e —\iemE and
+\‘S&mE. \Whea The Fw“w\c S n the \Rs\eq
AL X< L) F Caen \'\am.. an7 oMM \OeNE.QQ

_ia"ﬂ(E-‘\]o) ®n ok +m‘ Thas ™

Accesm bl SF\AO.-BQ.-%?G&E. Queea, 1S



22 [ewt + (borde |am(E-y)

,x=a?=J§mE
*Saw.\)a-é @ade The Qﬁmx\moﬁ'c. @ webae oF
/ y‘=\°i>=m Bowrd  Stos s
ZZmp |
.. 3 <4 of Bound Stekks with
é ProenEN zaaaay < B hae N EIN N,
-':itm\lo 'ﬁ
?=-.Sew,€, SajEme + aCB~m>\!8m(E—\IQ)
= 17 h
L
Access bl F\\Q& Space
(£> Foe Ei \/QJ The  whh LQ\M«J. store  has muﬁ?
2\ = & 'e.-\;‘i
2o [ewE ~*h N A <~ |
Q. \'\EW\ LI =, sz gofm& = E.Ofme' R v\=>>...)\\'_‘ Em.\fe

TQ waook.e —Y\,,\nﬂs 2.«.57) We QRDPsEwn %Rﬁ- N = ih____ M =S ﬂ.
s & \asrst '-q—kajz.xr ot Spec Hes e Joast bowsd State v
e dse.e.?m’ e\, Foe N2 BN, e ON-L )W howod

St hes anay detecmiaed 3>7

aG.jE\:OEN_,_L + e-CL)‘-V(.}Ji"“CENW.‘\}Q) ‘\S"\’.p\

To  sele dor B der a= boa B NS, aod et

< < . L
N> + — NPEy = N+ L= Jx-\—iax+‘—\l

2,
N %(»«a D= - awexd + 20- *>-yg\1+§"’

( >x -a()+i)>a+ (H——) =0



O+ N 2 LGN = G-l O LN
) - c®)a®

Yo =0 , e showld have N ), S5 W& \aeed R wse Phe

Jower S o

s J+N *\KWJN)&- Ci- ) [)al+ OrNET

Vo |- c&)o

Aﬂo%w) 6.7\»\}.\; \ent Way 4o 3<.+ these estimas of the bownd-state
@navaies 18 o Say et Phe 'm"re.sfcch.o( :F\\o.ae_ covoad The well s a

QA
\ERME ~ .h?.
O< Es_\jo T WM s &d)k ka‘) = _\_’_‘ = % E“Z %) Y= 1)3)___JN
o ’T o
\‘SEME/t E= &n ol =Ns

_ Sq - a_;nE . S o e &Ny
JF\
o - §
| E 2m(ENe) (bea)
% ¥ -
E.GLS Sk (k- ab\‘&&mCE—\jo)
N-b--Q = -T + W

Same 68 bowe



